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“THE GREATEST LIGHTING-IN-ACTION TEST EVER MADE!” 
(PHOTO NOT RETOUCHED) 


... it shows why the Martin Company of Baltimore chose Guth GrateLite 
Ceilings as ‘‘the best possible lighting’ for their new 70,000 sq. ft. 
Engineering Building: 


65 foot-candles without shadows from drafting instruments or hands, 
No sight fatigue after close, accurate work with fine details, 


The entire ceiling glows with seemingly sourceless light ... softly diffused, 
low brightness light ... glare-free and evenly distributed. 


PLUS AN AIR-CONDITIONING BONUS! 


The ¥%" grids help diffuse the conditioned air and distribute it evenly 
q over the entire work area without drafts. 


| 


OS oe WRITE ON YOUR LETTERHEAD FOR DETAILED GRATELITE INFORMATION, 


THE EDWIN F. GUTH COMPANY ee ST. LOUIS 3, MO. 


Hurted, NAME IN LIGHTING SINCE 1903 


*TM REG. U.S. & CAN. PATS. PEND. 
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30% lower 


New Westinghouse slimline 
SS 


lead-lag ballast, with Ul design | 


Exclusive UI core design brings you f 

double benefits. First, price has been re- bi 
duced approximately 40%, giving even cs 
greater lead-lag economy—no lamp re- 
placement guesswork—longer ballast 
life. Second, new design means more 
ballast for your money for these reasons: Al 
Quiet—fewer lamination joints minimize 
vibration. More efficient—new core design 
and clamping method reduce iron losses. 


Cooler—electrical losses are reduced and 
heat is distributed more evenly. 

See your nearby Westinghouse repre- 
sentative for complete details, or write 
Westinghouse Electric Corporation, 
Lighting Division, Edgewater Park, 
Cleveland, Ohio. J-04385 


you can 6€ SURE... irs © 


Westinghouse 
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CONTINUING LEAD 
RS~-240-260 sue 


for two 40-Watt Rapid-Start lamps 
on 240-280-Volt circuits with a nom- | 

inal rating of 265 Volts. 

High Power Factor, of course. And 

it's CBM-Certified to meet the require- 


ments of Supplement 2 to ASA Spec- 
ification C82.1. 
Raped VESTS OF FLUORESCENT LAMP BALLAS 
| 
LJ 
| 
40-260 
x x 2" Starrin 


Mounting Length 8%" Engineer into 
Weight 5.3 pounds 


‘STARRING COMPANY, INC. 
160D SEAVIEW AVENUE! ERIDGEPORT CONNECTICUT 
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NY, Error? 


= ure is only 444" deep. Trigger Catches open and 
close doors at the snap of your fingers. No screws 
or adjustments of any kind necessary. 


Litecontrol’s Simple Solution 


Providing adequate illumination is only part of any On your next project, plan on having a better light- 
lighting problem. Harsh contrasts can easily turn a ing installation, too, at standard fixture costs — call in 


good installation into a glaring error. yous local LiITECONTROL man. 


In this office, LiTBCONTROL uses its fixture No. 3700 


with Holophane low-brightness CONTROLENS to LITECONTROL FIXTURE SERIES 3700 
, EASY TO OPEN, just a touch on the LiveCcONTROL 
furnish the right light — yet eliminate all glare and Trigger Cesches end doors spring convenieatly open. 


sharp contrasts. Seeing is relaxed and easy at every No screws or adjustments necessary. 
EASY TO CLOSE, simply push the LirecONTROL 
point tn the room. door shut. Trigger Catches 
Extremely shallow, this smart “surface troffer™ fix- and 
pendab 


installation: Money Krust Bokery, Lexington, Kentucky, Aree: Office, 
1. Cote, Lighting Engineer, Kentucky Utilities Compony, Lesing 
on, Ke ty Clectrical Contractor: Clyde Johns, Leaington, Kentucty 
Piatures Ne 3728 2.\ome surfece Aature, using Molephene No 9016 lew 
Brightwess Lenses, ond 96T!2 slimline lomps. No. 3724 fature, same, but with 
tomes, Spacing: 6-6 , Intensity: Average 62 footcondies, 
after 2\) menthe of operation 


CESIGNERS. ENGINEERS ANO MANUFACTURERS OF FL VORESCENT LIGHTING EQUIPMENT OISTHIGUTED ONLY THROUGH ACCREDITED WHOL ESALERS 
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The President's Address 


By DUNCAN M. JONES 
President 


j= TERM OF the first Canadian President 
of the Illuminating Engineering Society is drawing 
to a close. It has been a year overflowing with 
adventure, exciting problems, interesting debates 
and some complications. Above all, for both my 
wife and myself, it has been a year we shall never 
forget. 

I am grateful to all for the opportunity to serve 
as your leader and for the confidence and co-opera- 
tion extended to me. I am grateful to many Cana- 
dian members and particularly to the company I 
represent, the Curtis Lighting of Canada, Ltd., for 
making it possible for me to participate in such a 
thrilling venture. Unfortunately, it has all passed 
too rapidly. 

I am extremely thankful that I was surrounded 
by men on the Executive Committee and Council 
of high caliber and sound reasoning power. It was 
only through their unselfish and friendly under- 
standing that the task was simplified. I am thank- 
ful that we had at headquarters a staff that carries 
forward each year the detailed actions and delib 
erations of the Society in an efficient and speedy 
manner. Once again we must pay special tribute 
to them. Any success in our year’s operation can 
be eredited to all those referred to 

It was a pleasure and a delightful experience 
for my wife and myself to attend all nine regional 
conferences and a few Section and Chapter meet- 
ings. On every occasion we were graciously re- 
ceived and generously treated. We made a host of 
friends. The friendship and fellowship extended 
was beyond description and we will cherish it for- 


ever. 
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It would be easy to inelude here a lengthy report 
Kach 


on these conferences. Instead I will be brief 
conference was well planned and without doubt a 
Each was built around its own local at 
The tech 


nical programs and speakers were of the highest 


SUCCESS. 
mosphere and thus each was different 
order, the banquets and luncheons excellent and 
the entertainment both for the ladies and the men 
most enjoyable, The hard work put forth in plan 
ning these conferences by Section or Chapter mem 
bers is noticeable and they deserve considerable 
credit for their efforts 
their way to make everyone's stay comfortable and 


They certainly went out of 


profitable. 

The enthusiasm shown at these conferences and 
at Section and Chapter meetings should convince 
us that in our regions are the veins that keep our 
Society on the move and provide us with the incen 
tive to strive for higher standards of perfection 

Our regional activities committee and particu- 
larly our regional vice-presidents should never lose 
sight of this fact and should endeavor continually 
to invent new ideas and methods of assisting See 
tions and Chapters with their meetings, speakers, 
procedures and regional conferences. No.attempt 
should be made to take away the initiative shown 
by those in the regions to stage a regional confer 
ence or a local meeting, but more assistance should 
be developed at headquarters to make available a 
more varied assortment of technical papers and 
speakers 

It should be made clear in our guides that a 
conference is the Regional Vice-President’s con- 
ference and that it is his duty to help in the plan. 
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ning of the program, the approval of the budget 
and the procedure followed at luncheons and ban 
quets. Regional Vice-Presidents should also at- 
tempt to discourage the raising of loeal funds to 
finance conference activities. Such action places 
an additional burden on Sustaining Members who 
already contribute in many ways to the overall 
Society A 


budget is one that is solely dependent on registra- 


operation of the properly planned 
tion fees and attendance and makes for a self 
sustaining conference, 

It is gratifying to note that reports from Sec 
tions and Chapters in the U.S.A. and Canada indi 
eate they have been unusually active this past year. 
Three new Chapters have been formed and five 
have been raised to Section status 

Membership committees have been most co-opera- 
National 
campaign, not only in obtaining more new members 


tive with our Membership Committee 
but in materially reducing the number of losses due 
to resignations and those delinquent in dues pay 
ment 

At each Regional Conference I made an effort to 
show how these losses affected Society income and 
Section and Chapter allotments. I recommended 
that each membership committee take a personal 
interest in each member and try to determine why 
dues are not paid or why resignations come about 
and who will replace the resignation, all with a 
view to retaining present membership and holding 
the attention of the individual who for some reason 
has lost interest in the local activities. National 
and Local Membership Committees deserve men- 
tion here for their splendid performance. 

Before leaving regional matters I wish to pay 
tribute to all the Regional Vice-Presidents who 
not only treated my wife and myself so royally at 
conferences but who contributed so much through 
the Regional Activities Committee and Council to 
Their 
task is an arduous one but is of utmost importance 
I trust that 


those in their second year’s term, and the new ones 


make this year a successful and active one 
to the future progress of the Society. 


entering office will continue the good work of in- 
aspiring and giving sound leadership and guidance 
to those in their regions, 

Our Publication Committee and headquarters 
publication staff deserve honors for their consistent 
efforts to improve our monthly journal and to the 
placing of our technical material in the hands of 
those that will utilize it effectively 

A President in his annual address usually in- 
cludes recommendations which in his mind would 
improve or enhance the functions of the Society. 
Such procedure this year would be a repetition of 
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the discussions of the Advisory Board to the Presi- 
dent, the informal talks and recorded actions at 
Executive and Council meetings, which were 
crammed with suggestions, recommendations and 
It is 


my intention, now to deal with a few of the more 


references to a multiplicity of society needs 


important needs and to emphasize without fear 
that greater sustenance is our only salvation 

An attempt was made this year to stress the fact 
that our foundation and our future continues to 
depend first and foremost on the technical aspira- 
tions of the Society and its members. To strengthen 
our foundations and assure our future success, we 
must strive for greater technical accomplishments, 
more intensive research activity and endeavor to 
surround our Society with a more professional 
engineering atmosphere. 

The Advance Planning Committee has made a 
study of the matter of professional requisites as it 
relates to our classification of membership and re- 
cently submitted recommendations for a new Sen- 
ior classification and a revision in qualifications. I 
recommend that these recommendations should be 
seriously considered and adopted since I believe 
they would go far to help us gain the professional 
respect we richly deserve. 

Every member and particularly every Sustaining 
Member should review the work executed by our 
many technical committees as reported in the Seere- 
tary’s final report. They should also study the 
annual report of our Research Fund. It is always 
difficult, in fact almost impossible, to state specifi- 
eally the benefits derived by the individual or a 
commercial firm from our technical and research 
achievements. Regardless of this however, it 
should be simple after a careful analysis is made to 
conclude that the skill of our technical committees 
which have resulted in universally used recom- 
mended practices and engineering data have been 
indirectly responsible for the general progress we 
have made in the applications of illuminating engi- 
neering and the resulting benefits enjoyed by all 
participating in the lighting industry. 

As the technical work proceeds and the differ- 
ences and problems arise it becomes more evident 
that scientific advancement can only be obtained by 
accentuating our research program. Your officers 
have realized this for some time but have been 
handicapped through insufficient Society income 
to permit adequate allotments to the research fund 
in the annual budget. You will appreciate that an 
annual allotment of $5,000 covers very little re- 
search. The amount should be three to four times 
this figure. 

A start was made this year to better this situa- 
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tion. An appeal was forwarded to our Sustaining 
Members to substantially increase their contribu- 
tions. An effort was also made to enroll new 
members among commercial interests who indirect- 
ly benefit from Society activities. We are happy 
to report that while our program was handicapped 
by the lack of a suitable brochure explaining So- 
ciety operation, we received a moderate yet favor- 
able response which permitted us to slightly in- 
crease the share in our budget to the research fund. 

While we are aware that Sustaining Members 
contribute in various ways to Society functions be- 
sides their membership dues, we also feel that the 
total amount contributed each year by our sustain- 
ing membership list is small indeed when compared 
to the size of our Society and the technical and 
research work we are attempting to carry forward 
for the benefit of all in the lighting industry. 
Therefore, we do not hesitate through equitable 
formulas to seek an increase in the total amount 
subscribed. High hopes will be carried forward 
next year by an active committee with a complete 
brochure that will illustrate and explain the need 
for greater income that can be applied to research. 

While research is no doubt our most important 
need, there are other needs in the Society’s opera- 
tion as it grows and increases its duties, responsi- 
bilities and ambitions. Here are a few examples 

We require increased support for Section and 
Chapter higher cost of operation, special activities, 
regional conferences, prizes for competitions. edu- 
cational programs and travel expense that will 
permit Regional Vice-Presidents to visit each Sec- 
tien and Chapter in their regions at least once a 
year. 

An educational program appears essential to 
stimulate interest and prov ide incentive to students 
entering colleges and engineering schools to request 
courses in illuminating engineering. Universities 
seem inclined today to consider dropping such 
courses in the future due to lack of interest 

A Society of our size should have a membership 
roster, brought up-to-date periodically 

Our Public Relations and Information program 
should be expanded to permit greater National, 
Loca! and Regional publicity, news letters to our 
entire membership, annual reports to our Sustain- 
ing Members, development of interest in [LLuMin- 
ATING ENGINEERING, Society exhibits at conferences 
and internal relations, articles, guides, speeches and 
cooperation with other organized groups. 
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It is my belief that we should hope for a head- 
quarters assistant to our Executive Secretary who 
could go into office and field work in planning meet- 
ing programs, arranging for speakers, travel ar- 
rangements and generally taking care of opera- 
tional details for Seetion and Chapter meetings, 
Regional and National Conferences and competi- 
tions at various levels. 

Our needs are substantial, our ambitions as you 
would want them to be, our hopes high but our 
present sustenance low. 

There appears only one way to realize our ex- 
pectations and that is not only to seek a limited 
increase in our Sustaining Membership contribu- 
tions but to increase our regular membership dues, 
Other engineering organizations have found it nee- 
essary to follow this course. We must expect to 
follow suit if we hope to rise to greater heights of 
achievement 

Our Advance Planning Committee have studied 
the question of dues and have submitted a recom- 
mendation for increased dues in all classes of mem- 
bership. This recommendation is now under study 
by a special task committee. Enforcement of such 
a plan within this next year | am sure would assure 
success in realizing the sustenance we require to 
fulfill our needs, 

We are about to enter our “Golden Anniversary 
Year” when we will celebrate the accomplishments 
of the past fifty 
While adherence to our aims and objects has 
they 


years with considerable pride. 


brought us to the position we occupy today 
have only been maintained through scientific and 
technical changes together with a steady improve- 
ment in overall Society operation 

We have a tremendous future ahead of us and I 
claim we must look forward with the realization 
that we have grown to a sizeable business and there- 
fore must be on our guard continually to scrutinize 
our internal operation with a view to improving it, 
satisfying our needs, securing our position in illu- 
minating circles, strengthening our technical and 
research programs, thinking seriously of our fu- 
ture, even of our survival, as a progressive engi- 
neering association and formulate our plans on a 
much larger and more expansive scale than here- 
tofore 

It has been a distinet honor to be your first 
Canadian President, and it is now my privilege 
to hand over the reins of office to your capable 


President-Elect Robert Hartenstein 
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BE as president of this Soci- 
ety in its fiftieth anniversary year is an honor 
indeed. It is a position of great responsibility, for 
which | will give my best. In so doing I will need 
the wholehearted cooperation of everyone in the 
organization if we are to match the progress and 
growth, the outstanding accomplishments and the 
great contributions to better living which have been 
made in the Society’s first half century 
A review of our Soeiety’s history makes us ap- 
preciate the effort and talents willingly given to the 
Illuminating Engineering Society by the forty-nine 
men who have served it as President. Their names 
are listed among the most notable scientists and 
technicians of the country 
That men of this caliber have been willing to 
devote the necessary time to an activity of this sort 
is in itself an indication of the importance of the 
Society's aims and ideals. We are fortunate to 
Their efforts 


have been productive of a standard of lighting in 


have many of them with us today 


this country that has aided immeasurably in 
placing the United States in the foreground for 
illumination developments and standards 

The future seems very bright. We find a great 
desire on the part of lamp and fixture manufac 
turers, distributors, eleetrical contractors and utili 
ties to give their customers a proper and adequate 
lighting service that will enable millions working 
under artificial light to conserve eyesight and 
health and accomplish their everyday tasks with a 
minimum of exertion. We also find architects, 
builders, real estate officials, store and office owners 
home owners 


and operators and thousands of 
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Looking Ahead in 1956 
Our Fiftieth Anniversary 


A Message from the President-Elect 


By R. F. HARTENSTEIN 
President, 1955-1956 


realizing the important part good lighting plays in 
their everyday lives. The L.E.S., through the years, 
has done an outstanding job through its technical 
reports, publications and conferences to bring 
about this appreciation and acceptance of good 
lighting in our everyday life. 

It has been very interesting to me to review the 
messages given each year by incoming presidents. 
They all have had one theme — the Society is doing 
a grand job, but could do a better one. I coneur — 
and say to you that our Standing, General, Task, 
and Technical Committees have always had excel- 
lent leadership, and, I am sure, will continue to 
have. The work of these committees has gone a 
long way to establish the excellent acceptance by 
the publie of present-day illumination standards. 
Still, too few of our members are taking part in 
this important work of committees. I agree with 
Duncan Jones when he said in his address to you 
last year, “Many of our members are needed for 
this important work. It is their duty to offer their 
services and our task continually to seek new 
talent.” 

Through the years the achievements of our Tech- 
nical Committees have been outstanding. As Senior 
Vice President, I was charged with the responsibil- 
ity of the progress of these committees during the 
past year. Only from such close association can 
one realize how much more important this work 
In the work of 


our Technical Committees, as in all other activities 


becomes with each passing month 


in the Society, we must strive for maximum coordi- 
nation. It is not the funetion or the policy of 


Council to review and rewrite the technical aspects 
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of a Technical Committee report. The Society 
relies upon the committees for this technical com- 
petency. To illustrate the increasing importance 
the Society places on the work of its Technical 
Committees, there were only 11 such committees in 
1932. Today we have over 75 committees or impor- 
tant subcommittees developing formal reports on 
important technical jobs for the Society. 

If we are to progress in succeeding years, we 
must not forget that one major objective of the 
Society must be to get reports of present and new 
Technical Committees completed and in print for 
widespread distribution. 

Another major objective for this year and years 
to come is to further our research program. The 
research fund, administered by a Board of Trus- 
tees, was set up in 1944 to initiate and coordinate 
the study of fundamentals of lighting problems. It 
must be increased if we are to continue to do the 
work required to keep pace with this age of scien- 
tific development. Dr. Karl Taylor Compton, noted 
Scientist and Past President of the Massachusetts 
Institute of Technology, once said: “Many exam 
ples might be quoted to prove that pure scientific 
research, carried on simply with the objective of 
discovering new truth, is the best long-term invest- 
ment which can be made, since it is by such work 
that new facts and principles are discovered, on 
which the inventive genius may construct new in- 
dustries and open up new possibilities of human 
achievement.” 

Dr. Compton also said “that scientific research is 
the most intelligent gamble or the best invest- 
ment for the future — that can be made, and that 
it is through the products of such research that the 
direct improvement in the physical condition of 
men, and indirectly their opportunities for better 
intellectual and social conditions, must be achieved. 
Research is like a snowball rolling downhill. It 
gathers mass and momentum at a constantly accel- 
erated rate.” I am sure that your officers appre- 
ciate the importance of this major objective and 
will do everything possible this year to increase 
the funds allocated to this work. 

Duncan Jones, last year in his President-Elect 
address, also said that, “We are fortunate in that 
our classifications of membership permit a range 
that covers scientist to technician, executive to 
salesman, and Government to allied interests.” This 
wide range of membership naturally means that 
each year we have quite a few members resign, but 
nevertheless, our growth has been very rapid. I 
ean remember when I first became interested in 
Society work, we had a membership around 2000 
For quite a few years our membership hovered 


SEPTEMBER 1955 


Looking Ahead in 1956 


around this number, but, since 1940 it has soared 
to over 8,000. I have every reason to believe that 
within a very few years we will have a membership 
of over 10,000 
among the membership as to what I.E.S. is and its 


There is, however, some confusion 
main purpose to the members. This seems only 
natural. There is bound to be a certain amount of 
confusion with so many rapid changes as are 
currently prevalent 

I feel that I have neither the wisdom nor the 
foresight to attempt a clarification of this confu 
sion, but I feel that there is nothing wrong with 
the Society as it is. The Society is in no need of 
any more drastic overhauling and restrictions of its 
I do think that we should give 
careful consideration to the recent recommenda 


tions of the Advance Planning Committee regard 


scope at this time 


ing our classifications of memberships. 

Our Sustaining Membership activities must be 
vigorously continued. Our success in the past 
year, particularly with utilities, was brought about 
through the setting up of a basis by which mem 
bers of the Sustaining Membership Committee 
could evaluate a fair and equitable membership 
dues for various publie utility Sustaining Mem 
bers. Plans this year call for determining a similiar 
basis for lamp and fixture manufacturers, I am 
confident that this committee, with the cooperation 
of everyone, will achieve a substantial growth in 
our Sustaining Membership program. 

Our Regional Vice-Presidents are fitting more 
closely into the picture of Society operation each 
year. Believe me, they have done much to relieve 
the past presidents of a lot of detail and have 
knitted together more closely the Sections and 
Chapters of the Society. Considerable credit is due 
them for making our Regional Conferences more 
successful each year. The Regional Activity meet 
ings held at these conferences are proving very 
They 


permit these officers to sit down and discuss local 


helpful to Section and Chapter operation 


problems, exchange useful ideas, and permit the 
Regional Vice-Presidents to give assistance and 
guidance 

Our Publications Program has played a very 
important part in the Society’s progress. Technical 
reports, pertinent information regarding Society 
affairs, standard practices, National Technical Con 
ference papers, and many other happenings of 
note are made available to our membership by 
means of our excellent publication ILLUMINATING 
ENGINEERING. The Publications Committee is ever 
mindful of its responsibility, and each year is try 


ing to submit plans of operation that will improve 


our monthly publication 
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| understand that the January issue of ILLUMI- 
NATING Enaineenine will commemorate our Fif.- 
tieth Anniversary. All concerned with its publica- 
tion are already at work to make this issue one that 
will be long remembered by all of us 

It is my earnest wish that every Section and 
Chapter formulate special programs this year com- 
memorating our Fiftieth Anniversary. Our Golden 
Anniversary Task Committee has prepared special 


material that will be available for use in this con- 


As I look ahead to the coming year, I am com- 
pletely confident that whatever problems confront 
us, we will solve them in the cooperative manner 
which is so typical of our Society. It is my earnest 
desire that the fiftieth year of our Society will 
long be remembered. With the help of our efficient 
staff at headquarters, our Regional Vice-Presidents, 
our Section and Chapter Officers, and every other 
member of the Society, I feel confident it will be. 


I will try to exercise the same vision, foresight 


nection. I also hope that each Regional Conference and sound judgment in the many decisions to be 


this year will highlight our “Golden Anniversary.” made during the year that have been exhibited by 


I cannot praise too highly our Headquarters’ the forty-nine presidents who have preceded me. I 
staff. They are doing an excellent job and are to am especially grateful for the honor of serving you 
be commended for their enthusiasm, interest and as President —a privilege which I shall always 


ever-increasing efforts in the Society's behalf cherish 
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Send; One copy (original) to Miss Ruby Redford, Editor, ILLuMiINnatine Enat 
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One copy to H. F. Davidson, Vice-Chairman, L.E.S. Papers Committee, at 
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Benjamin 8. Benson Jr., Benjamin 


Des Plaines, I. 
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Eleetrie Mfg. Co., 
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15, Papers Nos. 25, 26 and 27. 
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Daylighting — Thursday Afternoon, September 15, Papers 
Nos, 28, 29, 30 and 31 W. P. Lowell, Jr., 


Electric Products Ine., Ipswich, Mass. 


Applications I Tuesday Afternoon, September 13, 
Papers Nos, 11, 12, 13 and l4 R. G. Slauer, Sylvania 


Flectrie Produetsa Ine 
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DEAL of attention is being given 


today, both in the United States and abroad, 


to the problems of discomfort glare caused by 
overly bright luminaires and windows. This study 
was undertaken to determine the physiological 
cause of the discomfort 
investigated the role played by the constriction 


of the pupil of the human eye associated with 


brief exposures of light by momentarily exposing 


Change in pupil size induced by a sudden increase in 
brightness in the field of view. Such changes in pupil 
size may be accompanied by discomfort. 


SEPTEMBER 1955 


Research 


Relation of Changes in Pupil Size to Visual Discomfort 


experienced. We have 


Glenn A. Fry 


Jack M. Fugate 


a round area of brightness against an illuminated 
background to which the observer was adapted, and 
raising the brightness until the observers decided 
they were at the borderline of discomfort. The 
pupillary opening in the meantime was continu 
ously photographed by infrared light. It was 
found that when the borderline between diseom- 
fort and comfort had been reached, the pupillary 
opening contracted on the order of 1.5 mm, but the 
actual closure is a critical function related to the 
size and brightness of the test area 

When the iris mechanism was paralyzed with a 
drug (homatrophine the sense of discomfort was 
eliminated or considerably decreased, thus demon- 
strating the relation of the sense of discomfort to 
the muscular action of the iris. Other symptoms of 
irrepressible blinking and tenseness under outdoor 
levels of brightness when the iris was paralyzed 
suggest further effects of discomfort glare that 


should be studied 
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Sylvester K. Guth A. A. Eastman 


Footcandles for the Forgotten Man 


I1E primary objective of the illuminating engi- 

neer is to provide a lighting system which will 
enable a worker to perform his visual task efficient- 
ly, safely and comfortably. The results of nearly 
all researches involving visual data are presented 
in terms of averages. Thus, we have considerable 
information concerning the influence of illumina- 
tion on the average rate of reading, average accu- 
racy of performance, average visual acuity, average 
discrimination of brightness, ete. 

Averaged data are useful, but they do not give 
any indication of the responses of individual ob 
servers to specific conditions. When data are ex- 
pressed in terms of, for example, average foot- 
candles to obtain a given performance level, it 
should be obvious that only 50 per cent of the 
individual observers will be able to achieve at least 
the desired level of performance Weston' has 
stated that for an equal performance of fine work 
“the illumination required by different individuals 
in an unselected group may range between ex- 
tremes which are in a ratio of the order of 100 to 
1.” In our present studies, for a comparatively 
easy task, we found a variation in the illumination 
of about 10 to 1 

Visibility measurements were made with the L-M 


AuTuons: General Electric Co. Nela Park, Cleveland, Ohic 
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PERCENT OF OBSERVERS 
Pigure 1. The footcandles necessary for various percent- 
ages of Observers to obtain given visibility levels. 


2 5 10 


visibility meter by 40 typical office workers who 
had no obvious uncorrected eye defects. The task 
was a well printed sample of 8-point type on white 
paper. Measurements were made with 10, 20, 40, 80 
and 100 footeandles. 

The relationships of Fig. 1 represent the percent- 
ages of observers who will obtain at least a given 
visibility level with various footcandle levels. For 
instance, a visibility level of 5 is obtained by 95, 50 
and 5 per cent of the observers with 85, 30 and 11 
footeandles, respectively. About three times the 
average footcandle is required so that 95 per cent 
of the observers will be able to achieve the visibility 
level indicated by the average. These relationships 
emphasize the importance of considering individual 
subjective variations when determining required 
levels of illumination. 


1. H. C. Weston, Brightness, Well-Being and Work, British Jour- 
nal of Industrial Medicine, 1, 1944, 180 
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Walter C. Granville 


NCE the architecture of a building is deter- 
mined, light and color are the two principal 
aspects of design that create the character of its 
In offices and factories, uniform distribu 
utilization of 


interior. 
tion, minimum glare and efficient 
light are the characteristics which the engineer 
strives to achieve. These result in a relatively 
uniform and shadowless lighting of the floor and 
ceiling which generally makes for good seeing of 
the task. These solutions are the result of engi- 
neering techniques and formulas and while effi 
ciency is guaranteed, they contribute little to the 
satisfaction of our emotions because they may have 
little of the characteristic of beauty. 

On the other hand, the decorator or interior 
designer is concerned primarily with imparting 
something of beauty — a character that will satisfy 
this emotional need of people. Light is a necessary 
means to the end. but color is the most potent tool, 
because a person’s response to color is sensory. I 


AUTHOR Assistant Director, Department of Design, Container 


Corporation of America, Chicago, Il. 
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Interior Color Planning — 
Is It Aesthetics or Engineering? 


Abstracts- 


believe aesthetic talent is required to produce a 
good color plan. Engineering techniques do not in 
themselves contribute to beauty because beauty is 
essentially a personal experience, and there are no 
tables for creating it. It would appear obvious 
that good interior color plans are developed only 
through a collaboration of the talents of the engi 
neer and the artist, 

If today’s interiors can be said to have any ele 
color 


ment in common it is contrast, especially 


contrast. Since color is produced only by the ab 
sorption of light, the definition of efficiency of a 
lighting system might be broadened so that some 
of the light can be used for the purpose of color 
rather than illumination level. It is good that this 
Viewpoint is not uncommon. But it is not good 
when the choice of colors is limited by considera 
tions that have no relation to aesthetics. Such are 
reflection factors, for they are a measure of only a 
physical property of a surface. Some other means 
is needed to maintain the engineering integrity of 
the process of good seeing without excessively re- 
stricting aesthetics. This paper will explore the use 
of brightness contrasts and will offer a technique 
for adjusting a color plan to the variable illumina 


tion on walls. 
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Figure 1. Where accidents occur in the home. Giving 

emphasis to the fact that the majority of accidents occur 

at locations that are usually poorly lighted, and that 

would benefit most from the application of engineered 
distributions and equipment. 


& 


Figure 2. Horizontal and lateral distribution through 
angle of maximum candlepower for the installation shown 
in Pig. 3. 


Figure 3. Equipment with miniature street lighting dis. 
tribution in a bracket fixture, applied to garage entrance 
for driveway and grounds lighting. 


414 Abstracts 


Engineered Home Lighting 


Figure 4. (Above) Recessed, flush incandescent lens 

lighting for general lighting, plus localized recessed 

incandescent lens lighting over sink. The latter has a 

concentrating distribution to pile the light on the sink 
operations. 


Figure 5. (Below) Section through recessed prismatic 

lens unit mounted over axis of kitchen sink. Unit pro- 

vides concentrated distribution across sink with wide 
spread pattern along sink. 
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Using Prismatic Lenses and Refractors 


HIS PAPER on home lighting is predicated on 
the application of lighting principles now ae- 
cepted for office, school, industrial, and street light- 
ing, to areas in and around the home. Also empha 
sized is the “safety” aspect which results from 
well planned, adequate lighting. An indication of 
the frequency at which accidents occur in various 
areas in and around the house is given in the dia 
gram, Fig. 1, which is a part of the paper. These 
data stress the need 
the lighting methods and equipment for the areas 


for careful consideration of 


where the accident incidence is the highest, such as 
porches, outside stairs, kitchens, halls, yards, ete. 

The basic criterion for gauging the suitability of 
equipment for the lighting need and for predicting 
lighting results the candlepower distribution 
curve is forcefully brought to the reader’s atten 
tion. This feature is further developed and throuch 
a series of fifteen or more photographs and dia 
Inc., New York, N. ¥ 


AvuTnor: Holophane Co 


Eve Freyer 


seen to be enjoyed. This 


ICTURES must be 
paper presents a number of devices for lighting 


pictures and several ways in which lighting equip- 
ment can be built into rooms to illuminate a wall 
area to be used for pictures. Also ineluded are 
light distributions from a number of kinds of pic- 
ture lighting equipment which might be used in 


homes. 
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Clarence C. Keller 


grams, some of which are shown here, home areas 
are depicted with lights in operation, supported by 
a sketch of the lighting unit involved and its light 
distribution pattern 

All in all, this presentation is a compilation of 
factual data on the application of engineered light- 
ing for the home. It is pointed out that with the 
basic lighting of this nature to satisfy the seeing 
and safety requirements, supplementary lighting, 
as desired, can be applied for aesthetic and decora 
tive purposes 


Abstract of Conference Pape r No. 6 


No attempt is made to pass judgment on any 
of the equipment included since both the optimum 
level of illumination and acceptable non-uniform 
ity of that illumination vary with the individual, 
the characteristics of the particular picture, and 
the level of general illumination in the room. One 
criterion of some lighting specialists in this field is 
that the picture should not appear to be lighted at 
all. Pieture lighting is intended to be supplemen 
tary illumination and usually will not be satisfac 
tory without some general lighting in the room 

In lighting pictures one must be careful not to 


Westinghouse Electric Corp., Bloomfield, N. J. 
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Luminous Interiors for the Home 


conthiet the effect the 


in direction of light 


with to 
both The 


light incident on a picture can completely change 


which artist tried 


create and color 


its mood and center of interest 


Glass-covered or heavily-varnished pictures may 


cause annoying or veiling reflections of light 
sources unless the sources are carefully positioned 
to avoid this condition for most usual viewing 
angle the “non glare” eover yvlasses now available 
help minimize this difficulty also. When deep 


frames are used the shadows which they may cast 
over the picture are another factor limiting the 
location of lighting equipment 


This paper discusses and includes photographs 


Af* LL SCALE furnished family-living type of 
room W 


as construeted for purely experimental 
The of the 


self-luminous side wall 


Urposes brightness end 


“ alls, one 


rincipal and the self 


luminous ceiling were under separate control from 


ery low values to those sufficiently high to be 


found undesirable 


possibilit es 


Tests with twenty-five observers explored the 


determining the most satisfactory 


values of each of the principal light source areas 


AuTHON 


xtensive measurements of the lighting provide 


Application Engineering 
Obie 


Lamp Division, General Eleectri 


Cleveland 
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and drawings of conventional over-picture lights, 
lighted frames, a number of devices for lighting 
pictures from below, reflector lamps, optical pro- 
jectors, and means for “washing” an entire section 
with light. 


of wall 


Equipment which the home- 
owner can build ineludes a simple shield and re- 
be beneath 


a pieture, placing a lumiline lamp behind a planter 


flector for a fluorescent tube to used 


Architectural and Residence Lighting 


box on a piece of furniture under a picture, fluo- 
reseent tube recessed in fireplace mantel shelf, 
lighted ledge behind 


davenport, ceiling-recessed 


panel and a cornice. 


Abstract of Conference Paper No. 5 


design data and the functional values of lighting 
from large luminous areas for entertaining, relax- 
ing, studying, sewing or reading. 

Two separate series of investigations were con- 


ducted to learn (a) the 


values of brightness 


Figure 1. Some of the qualities of the ex- 
perimental room are indicated when all 
three of the extended area sources of light 
are combined. The drawing, at right, 
represents illumination values measured 
on a 30-inch high horizontal plane. 
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Pigure 2. 


observing quantitative and qualitative studies of the luminous environment. 


A model scaled at 1” equals 10 footlamberts for three variables provides the means for arranging and 


The black circles on the columns are 


10 footlamberts apart. Three small sphere sizes were used to identify the percentage acceptance of each of the 48 


tested conditions. 


throughout the room that would be preferred by 
the observers, each tested alone, for relaxing pur- 
suits and (b) values of brightness that would be 
preferred for reading 

Forty-eight combinations of the brightness of 
the walls, ceilings and floors were used to explore 
this unknown area. The correlation of results ob- 
tained for appraising the brightness values of the 
interior for relaxation is indicated in Fig. 2 which 


employs a three-dimensional model to present the 
findings. The diagonal line separates the base part 
To the left all points represent 


of the diagram 
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The largest, the medium and the smallest which is also black indicate 60 to 96 per cent, 40 to 60 
per cent and 6 to 40 per cent acceptance respectively. The flat white rings represent zero acceptance. 


wall is brighter 


luminous 


the 
than the luminous ceiling. To the right the opposite 


conditions where 
is true. The height of each small tube represents 
the brightness of the walls upon which the brackets 
are mounted, they being the third controllable 
areas of brightness 

The grouping of the high percentage acceptance 
the the right of 


the diagonal line shows how many of the choices 


spheres in foreground and to 
favored slightly higher ceiling-to-wall brightness 


All the 


experimenters are within the confines of the model 


combinations combinations available to 
The small numerals at each column show the foot 


candles at the eye when seated at the preseribed 
position 

The model is also duplicated to show the bright 
ness preferences for reading 

The point of greatest acceptance for both relax 
ing and reading lies between 30 to 50 footlamberts 
for the self luminous wall and 45 to 85 for the 
luminous ceiling when used together and when 
supplemented by medium to full wall bracket light- 


ing 
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Eric Pawley 


EYOND conventional attributes of architecture 
there exists a fascinating counterpoint of ra 
diations, of light and sound, of odors and tactile 
situations streaming about us and made still more 
dynamic by our own multi-dimensional movement 
among them. The individual is at focus of such 
relationships and his reaction to an environment 
must absorb or throw off all these complex experi 
ences and sensations We are barely beginning to 
conceive of the potential of our designed environ 
ment 
Our common senses: hearing, touch, smell, taste 
and vision, which this paper explores at 
length, are reinforced by many uncommon sensory 


some 


experiences including “deep sensibility,” reactions 
to pressures, humidity, our senses of space, of time. 
pace and rhythm 

To study phenomena of all kinds we need meas- 


AUTHOR Research Secretary 


Washington, 


American Inetitute of Architecta, 


Architecture and Our Neglected Senses 


urement units, scales and instrumentation. Analy- 
sis of complex environmental experiences indicates 
the need for integrations and evaluations of multi- 
sensory factors 

All our senses are neglected, in education and in 
our everyday experience, that is the thesis of this 
paper. We are tragically undeveloped in our reac- 
tions to environment. In one way this is a measure 
of protection but we have potentially far richer 
experience. 

Our senses are, perhaps, a pale reflection of a 
more accurate and comprehensive perception of 
truth — imaged forth in some few partly under- 
stood concepts of multi-sense testimony and exam- 
ples of other kinds of sensing. Not ESP or occult 
but a summation of total perception 

Our buildings, in order to fulfill all that could 
be asked of them, should be designed to improve 
our communication with this whole flowing world 
about us-——should help enlarge our sensory hori- 
zons and contribute completeness and richness to 
our experience. This is a field for architectural 
research with collaboration from each of the many 


special disciplines involved in environment 


Abstract of Conference Paper No. 25 
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The official emblem of the Illuminating Engineering Society is available to members in 
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Left to right: 


C. F. Scholz 
M. E. Keck 
W. A. Oglesbee 


Operation of Mercury Vapor Lamps 


HIS is the second paper on the subject of oper- 
ating mercury vapor lamps without isolating 
transformers on straight series circuits for street 
lighting which has been written by the authors 
The previous paper discussed operation of only the 
400-watt 3.3-ampere 
straight series system 
work has been extended to include investigation of 


mercury lamp on a 


During the past year the 


radio interference problems on overhead circuit 
systems, transient voltage conditions during start 
ing, and the investigation of the operation of an 
experimental 6.6-ampere, 20,000-lumen mercury 
lamp. 

This paper discusses the theory and measurement 
of short duration transient voltages which occur 
during lamp starting and their relationship to film 
cutout break-down voltage and lamp flashover volt- 
age. The causes of the transient. the value of the 
transient, the duration of the transient and its 
relationship to coordination with the film eutout 


Westinghouse Electric Corp., Cleveland, Ohio. 


AUTHORS 
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On Series Street Lighting Circuits — Part II 


and lamp are discussed at length. In addition the 


problem of radio interference due to reception of a 
radio frequency carrier, modulation of that carrier 
and rebroadcast of the carrier from the series loop 
is discussed and explained. In an effort to make 
the straight series operation of mereury vapor 
lamps more feasible an experimental 6.6-ampere, 
20,000-lumen mercury lamp has been developed for 
use on standard 6.6-ampere moving coil constant 
current transformers. The basic characteristic of 
this lamp and its application to straight series cir- 
cuits is reported and discussed 

It is the authors’ conclusions that the advent of 
the 6.6-ampere mercury lamp will make it possible 
to convert existing incandescent straight series 
systems to mercury vapor straight series systems at 
a minimum cost and with a mixed loading of mer 
eury and incandescent lamps if desired. 

The authors feel that the warm reception given 
to straight series operation of mercury vapor lamps 
by utility and municipal officials makes it manda- 
tory for manufacturers of the equipment to pro 
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vide as complete an analysis of how it operates as 
possible. It was to be expected that certain prob- 
lems would be encountered and that the application 
engineers in the field would have a great desire to 
fully 


this type of lamp operation 


understand the theory and background of 
This paper, together 
with the previous paper, is an attempt on the part 
of the authors to provide such a background to the 
application engineers engaged in using and plan- 
ning straight series mercury systems. It is hoped 


that this paper will add materially to the knowl- 


Report on 
Street, Tree and Utility Conference 


HE FIRST PART of this paper briefly sum- 
marizes the highlight of the Street, Tree and 
Utility 
March 


formation on permissible departures in street light- 


Conference held in Cleveland, Ohio, last 
The second part reports in detail new in- 


ing design on heavily forested streets, together 
with additional data developed since the confer- 


AuTHOR Newark, Ohio 


The Holophane Co., Inc 


Figure 1. Type I luminaires on long mast arm showing 
75° vertical tree trimming line. Note old type gas lamps 
mounted along curb. 
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edge of such engineers so that they may correctly 
plan and use the straight series system of operation 
where it is best suited and where it will provide the 
It is hoped that this 
paper will explain some of the “mysteries” in- 
volved in the operation of straight series lamps and 
that through the information it provides a contri- 


greatest economic savings. 


bution can be made to advancing the art of street- 
lighting. 
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Three hundred Arborists, Street Lighting Engi- 
neers, and Utility Authorities met to study their 
common problem of how to coexist on a narrow 
strip of public property and best perform their 
respective services in the public interest. This was 
the first meeting of its kind jointly sponsored by 
the Illuminating Engineering Society, National 
Shade Tree Conference, and the Edison Electric 
Institute. 

The opening theme of the conference was the 
“why aspect” of street lighting, overhead wires, and 
the cultural, aesthetic and historic background of 
tree use along the street sides. The second theme 
was the “how aspects” of proper design of street 
lighting, overhead power and telephone lines, and 
selection of trees to minimize the publie area con- 
flict. The closing theme was the “coordination 
aspect” among the three groups which was demon- 
strated by examples showing that through under- 
standing of one another’s problems and the desire 
to cooperate that all interests, both publie and pri- 
vate, could be best served. 

The result of two days in conference showed 


remarkable agreement as to the objectives and 
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means of their achievement. Al! the speakers, well 
known in their respective fields, showed general 
recognition of the overall problem as they pre- 
sented papers which were basically concerned with 
Traditional conflicts 
lights, and overhead 


their own specialized field. 
among street trees, street 
wires, should no longer continue to be accepted as 
an unsolvable problem. The enthusiastic and sin- 
cere desire for mutual cooperation left little doubt 
as to the future progress of a program keyed to 
public acceptance. 

Street lighting was fully recognized as an impor- 
tant part of the common problem to be solved. A 
major contribution to this conference was made by 
several speakers dealing with the different aspects 
of street lighting. 

D. M. Baldwin of the National Safety Council 
presented a paper on “Why Street lighting?” 
Among the many benefits enumerated, emphasis 
was placed on the traffic safety and crime preven- 
tion aspect. Several case histories were given show- 
ing that adequate street lighting substantially 
reduces night traffic accidents and prevents crime. 
Similar experiences are being repeated all over the 


Figure 2. Night view of new luminaires with L.E.8. Type 
I Distribution (same street as shown in Fig. 1). 


W. Osborne and W. H. Ed. 


man. The problem of conflicts between street trees 


was presented by H. 


and street lighting can be economically resolved 
Arborists select for planting, trees that fit available 
street space, soil condition, room availabie for root 


country. The “how aspect” — “Design of Street systems, exposure and minimum conflict with utili- 
Lighting—Standards and Permissible Departures” ties. Pruning may increase street illumination one- 
| | | | 
EVIATION 
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Pigure 3. Comparison of illumination data for uniform and 20 per cent deviation in luminaire spacing. 
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Figure 4. Height to foliage 

interference for different types 

of street trees and luminaire 
overhang from curb. 


LUMINAIRE MOUNTING HEIGHT 


INTERFERENCE 
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third and approximately double the lighting effee 
tiveness in the critical areas of low visibility 

Certain compromises in street lighting system 
design can be made in order to avoid foliage con 
flict. These compromises involve deviations from 
preferred system design with respect to luminaire 
spacing, mounting height, and transverse location 
Such deviations must usually be accompanied by 
modifications in light distribution provided by the 
street lighting luminaire. Deviations in longitudi 
nal spacing up to 20 per cent can be tolerated with 
certain types of luminaires 

The accompanying charts and tables illustrate 
how it is both practical and economical to correlate 
street tree planting, tree pruning, and street light 
ing for maximum benefits to the public 

R. E. Dahlin, Southern California Edison Com- 


pany, pointed out as a part of their program of 
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coordination his company will have distributed to 
new home owners this year 50,000 copies of their 
publication “Trees.” Such a planned program of 
suggested tree planting is expected to pay rewards 
to every one concerned with street lighting and 
electric service. 

F. J. Schmitt, Rochester Gas and Electric Com- 
pany, emphasized the benefits from an active pro- 
gram of tree planting, removal of old trees which 
interfere with street lighting and utilities, and a 
tree trimming program in accordance with LES. 
recommended practice 

D. A. Toenjes, General Electric, presented an 
example of coordination in planning a new street 
lighting system along the streets and driveways at 
Nela Park. Certain sections were heavily forested 
which presented some unusual problems. A more 
comprehensive paper describing this new street 


Cost of Street Illumination as Affected by Tree Pruning in Cleveland, Ohio. 


EAST JI7TTH STREET, PENDENT LUMINAIRES 4000 LUMENS 


21 FT. MOUNTING, 25 FT. PAVEMENT, 300 FT. SPACING 


TABLE I 
Average Street Lighting 
Evaluator Rating 
Winter before Pruning 11 
Summer before l’'runing 2.8 
Summer after Pruning 7 


"Seasonal Cost of 


Fer Cent Annual Street Lighting Tree Interference 
Decrease Cost per Mile per Mile 
16 $610.00 $50.00 (6 mos.) 
24.5 610.00 75.00 (6 mos.) 


610.00 @ a= 


EAST 174TH STREET, PENDENT LUMINAIRES 6000 LUMENS 
26 FT. MOUNTING, 28 FT. PAVEMENT, 290 FT. SPACING 


Winter before Pruning 2 
Summer before Pruning 2.5 


Summer after Pruning 


*Represents cost (add the two seasonal costs for total annual cost 


to tree interference, or conversely this represents dollar value of light salvaged by proper pruning 


10 $775.00 $116.00 (6 mos.) 
32 775.00 124.00 (6 mos.) 
776.00 


of additional Wumination necessary to compensate for loss of light due 


It is important to note that in both 


cases with proper pruning the Wumination levels do not exceed minimum ASA Recommendations 
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lighting system will be presented in a separate that on existing heavily forested streets practical 


paper. 

H. W. Bassett, Town of Brookline, Massachusetts 
presented an outstanding case Kistory of a coordi- 
nated program between utilities, street tree plant- 
ing commission and street lighting engineers. proved 
Through such cooperation, it was demonstrated 


modifications and compromises resulted in an effee- 


tive street lighting modernization program. Along 
with more effective visibility at night, the day time 


appearance of the street was also materially im- 


Abstract of Conference Pape r No, 32 


Effect of Street Lighting 
On the Night Traffic Accident Rate ~~ 


t 
HIS PAPER presents accident statistics on the Pi se” 
205 miles of boulevards in Chicago for a 19- 
year interval. It shows that the traffic accident af 
rate, both day and nigii, is dependent on certain 
economics and other conditions, such as the limita- Francis D. Wyatt Edmund Lozano 
tion of speed to 35 miles per hour during the war 


years of 1942 to 1945, and the reduced traffic den 


sity due to limitations in the numbers of auto 
mobiles following the war period. The data show 


that there is a close correlation between the night 


and day accident rate 
Studies were made to determine the proper 


amount of street lighting on the roadway to ap- 


proach the minimum night accident rate. As the 


VEHICLE MILES 


result of long and extensive studies, it has been 


found that in well designed roadways involving 
heavy automobile traffic and medium pedestrian 
traffic, that a light level of 1.2 footeandles main 


tained on the roadway is desirable for a suitable 
reduction of the night traffic accident rate, This 


Ye is somewhat higher than the minimum recom 
micmiGam @ vO mended in “American Standard Practice for Street 


16 82 


and Highway Lighting.” 
In 1946, a program of improved lighting was 


NIGHT ACCIDENT RATE PER wi 


Lace swone ; started on some boulevards and especially at inter- 
where high accident rates prevail, The 


sections 
effect of improved lighting is shown in 1948, and 


later years. It is noted that the ratio of night to 


62 OS 64 OS G6 OT OS OS 10 11 12 
LEVEL OF ILLUMINATION IN FOOT~ CANDLES day traffic accident rates has decreased from the 


Pigure 1. Trend in nighttime fatal and non-fatal accident 
rate under various levels of illumination for 1951. AUTHORS 


Chicago Park District, Chicago, Ill 
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20 4 0 
a8 $ 
Pigure 2. Accident rates for all 
p” 2 Chicago Park District Boulevards 
and Drives. 
pay 3 

2 2 


prevailing value of 2.0 over a period of years to 
149 in 1954. The 


this reduction in night time accidents is improved 


largest single factor causing 
lighting installed on the boulevards 

The cost of relighting principal boulevards from 
a level 0.2 to 04 footeandles up to recommended 
The 


resultant saving in night traffic accidents is around 


practice is in the order of $50,000 per mile 


Luminaire Light Distribution Principles 


roadway lighting practice involves 
luminaire light distributions which are con- 
trolled and proportioned to efficiently provide see- 
ing, to aid the rapidly increasing night use of our 
investment in motor vehicle 


multibillion dollar 


transportation. Streets, highways, autos, trucks, 
and buses represent a business which must be kept 
open after dark 

The comfort, convenience, and safety objectives 
of development in light distribution and applica- 
Hence the 


evaluate 


tion are of significance to the public 
impelling obligation to investigate and 
prospects for improvement of seeing which includes 
several of the Society’s Committee and Research 
activities 

Correlation of objective data with laboratory, 
field, caleulated, and in-practice studies of roadway 
lighting has a basis comprising the driver, the 


AUTHOR Advance Street Lighting Development Engineer, Outdoor 
Lighting Department, General Eleetrie Co. Lynn, Mane 
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70: per cent with improved lighting. 

Using the cost of accidents set up by the Na- 
tional Safety Council in July 1954, it is found that 
the dollar value of the reduction in accidents will 
pay for the relighting of heavily traveled boule- 
vards in less than five years. 
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Charles Rex 


vehicle, and the roadway including lighting. This 
obviously should be the basis for the presentation 
of data showing the advantageous proportioning 
and directional control of luminaire light distribu- 
tion for accomplishment of the objectives shown in 
Fig. No. 1. 

The 


brightness, brightness fluctuation, and disability 


visual comfort factors such as luminaire 
veiling brightness involve the luminaire candle- 
power effect on the eyes of the driver-observer. 
This includes the dynamics of vehicle movement 


along a linear roadway path which may be depicted 
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: 
sf 
; 


by an eye level longitudinal line 4.3 feet above the 
pavement. Restriction of luminaire brightness and 
disability veiling brightness by the light distribu- 
tion along such an eye level line is shown by using 
an inclined plane method of presentation. 

The candlepower control by the luminaire is 
aided by the top of auto windshield cutoff appre- 
ciably lowering the average combined disability 
veiling brightness and per cent loss in visibility 
The 


vehicle also increases visual comfort by vertically 


from a representative system of luminaires. 


limiting the field in which the brightness of lumi- 
naires is viewed. The pronounced effect of rapid 
and large variations in luminaire brightness on the 
driver’s comfort is proportional to the variations 
in luminaire candlepower. This assumes constant 
area of luminaire source. Otherwise the luminaire 
brightness decreases in proportion to increase in 
projected area. A_ typical luminaire 
brightness is 7 to 1 at distance intervals of 4 MH 


or 120 feet, or time intervals of one-half second at 


range in 


driving speed of 41 miles per hour. 

The eyes of the proceeding driver or observer 
view longitudinal suecession or lines of brightness 
along the roadway pavement and adjacent areas. 


This well known, but seldom used pavement bright- 


ness factor in seeing is directly 
related to the luminaire candlepower distribution 


lines. 


visibility and 


along representative longitudinal roadway 
As shown in Fig. 2, perspective diagram, the in- 
clined plane candlepower distribution curves reveal 
the purposeful emphasis, proportional build-up, 
and control of light for pavement brightness, As- 
suming equivalent conditions, the pavement bright 
ness is directly proportional to the candlepower 
distribution Hence the 
power distributions in providing pavement bright 


effectiveness of candle 
ness may be compared directly 

The comparative extent by which each light dis 
tribution contributes to the pavement brightness 
and relative disability for a representative system 
of six luminaires is shown in Fig. 3 

The arithmetical average of relative visibility is 
2.12. for 100 per cent contrast obstacle per Reid 
Chanon data for asphalt pavement.’. The average 
combined pavement brightness is 0.58 footlamberts 
with about 0.8 ratio minimum to average 

The suggestions made in this paper should aid 
in predicting the efficiency of roadway lighting in 
terms of the seeing objectives thus hastening the 


SEEING 


DRIVER ALERTNESS 


VISUAL \ 


VISIEILITY 


LUMINAIRE | |BRIGHTNESS| | SURROUND | | PAVEME a OBSTACLE | | DISABILITY 
BRIGHTNESS! |FLUCTUATION| |BRIGHTNESS| |BRIGHTNESS| |BRIGHTNESS| | VEILING 

BRIGHTNESS 


TIMING AND 
RANGE OF 
BRIGHTNESS 
VARIATIONS 
WITH VEHICLE 
MOVEMENT 


CANDLEPOWER 


SIZE AND 

UNIFORMITY OF 
SOURCE AREA 
PROJECTED AT 
VIEWING ANGLE 


ANGLE BETWEEN LUMINAIRE 
SOURCES AND LINE OF SIGHT 
NOT AS IMPORTANT AS WITH 
DISIBILITY BRIGHTNESS 


CANDLEPOWER 


VERTICAL AND 
LATERAL 
OF INCIDENCE 

IN RELATION TO 
VIEWING POSITION 


SPECULARITY 
REFLECTANCE 


BRIGHTNESS FOR 
DISCERNMENT SHOULD 
BE INCREASED WITH 
SPEEDO TO COMPENSATE 
FOR TIME FACTOR 


CANDLEPOWER 
AND SOURCE 
DISTANCE OR 
FOOTCANDOLE 

AT EYE 


ANGLES 


ANGLE BETWEEN 
OBSERVERS 

LINE OF SIGHT 
AND SOURCES 


VEILING EFFECT 
INCREASES WITH 
FLUCTUATIONS 
DUE TO VEHICLE 
MOVEMENT 


Pigure 1. Seeing factors in roadway lighting. Objectives such as relatively nominal luminaire brightness, disability 
veiling brightness and fluctuations with vehicle movement involve control of luminaire candlepower along longitu 


dinal line at driver-observer eye level. 
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Top of automobile windshield cutoff and vehicle speed are also involved. 
It is assumed that objects to be discerned are of typical size such as a brick, person, or vehicle. 
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observer viewing path at 1.5 MH with respect to luminaires 
such as No. 4. Combined relative visibility derived from Reid 


time at which recommended practice based upon 
the footeandle criteria will be superseded by the 
seeing basis. 

Advantageous principles, proportioning and con- 
trol of light distributions, the engineering inherent 
in roadway lighting, data for the evaluation of fac- 
tors in seeing are of value only to the extent that 
they are being used. Improved presentations will 
eontribute to understanding and use of data. 
Agreement on conditions and assumptions which 
are representative of at least an important segment 
of streets and highways will encourage and accel- 
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F 
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LONGITUDINAL DISTANCE 


asphalt pavement and 100 per cent contrast obstacle, luminaires are spaced 4 MH, or 120 feet, staggered. 


@ @ 20 2 30 35 40 


42 35 2 25 20 18 os 


IN MULTIPLES OF MH 


Pigure 5. Combined system versus component linear pavement brightness along longitudinal roadway line and 


such as No. 3 and at 0.5 MH with respect to luminaires 
Chanon data based upon Luckiesh-Moss Visibility Meter, 


erate future data and developments, Any extra 
effort that may be involved is small in comparison 
with the objectives which will be gained. Progress 
in increasing the use and seeing efficiency of road- 
way lighting at a more rapid future pace is essen- 
tial to the public welfare. 
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1. Reid, Kirk M., and Chanon, J. J.: “Evaluation of Street Light 
ing.” Treneactions, 1 BS., Vol. XXXIV, p. 1200 (1999), 
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Acrylic Louver Wall Panels 
For Classroom Daylighting 


Forty five-degree louver panels in the rotatable 
test building at Bristol, Pennsylvania. Spring clips and 
adjustable framing facilitate changing fenestration. 
Photocell at the right measures total illumination on the 
vertical plane and the hooded one on the left measures 
the ground reflected component. 


Figure |! 
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OUVERED aerylic plastic wall panels which 
peters a new means of daylight control in 
classrooms and similar enclosures have been evalu- 
ated in a one-half scale rotatable building at the 
Bristol, Pennsylvania, laboratories of Rohm and 
Haas Company during the past year and a half. 
(Fig. 1.) 
transparent acrylic plastic in which the louvers 
ridge-forming and opaqued by 
aluminum pigmented acrylic lacquer thus combin- 


Each panel is made of a single sheet of 
are shaped by 


ing daylight control and weather closure in one 
continuous surface. 

Louver panels of two configurations as shown 
in Fig. 2 oriented vertically and horizontally and 
installed at several mounting heights in unilateral 
and bilateral systems have been tested. Data re- 
lating to the 45 cut-off louvers mounted 
at 6° 0" in one 32° 0” window wall of a typical class- 
room 24° 0” deep with the ceiling flat at 110” and 


and 20 


Author: Rehm & Haas Company, Bristol, Pa 


LIGHT GREEN 
ACRYLIC LACQUER 

5-3/6" ~ 

REFLECTANCE 72% 


20° 


Figure 2. Vertical sections showing the details of the 
two louver panel configurations tested. Panels are formed 
with a flat flange on all four edges for simple installation. 
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Pigure 3. Average illumination at each station on the 
working plane provided by 20-degree louver panels under 
the conditions described in the text. 


Brightness contrast ratios in the bilaterally 
lighted room under the conditions described in the text. 


Pigure 4. 


an analysis of ground light utilization are reported 
in the paper in addition to the data on one bilat- 


eral system given here. In this latter series of tests 
(System 3) the room dimensions were: window 
walls, 320”; side walls, 240"; ceiling height 
high side, 12’ 6” : low side, 8°00". The 20° louver 
panels were used on both sides and were mounted 
on the high side at 8’ 6” and 5’ 6” on the low side 
Analysis of the data clearly indicates that the 
20° louver panels in properly integrated architec 
ture will provide an excellent visual environment. 
The uniformity of distribution of illumination 
offered by both unilateral and bilateral systems is 
extremely good, though the level is low in the uni 


The 


ground light experiments, however, show that the 


laterally lighted room under some conditions 


average illumination on the work plane can be 
significantly increased by increases in ground re 
flectance which are well within practical limits. 
The found in the bi- 
laterally lighted room are all less than 10 to 1 with 
the exception of three locations when the sun is on 
It is believed that these 


brightness contrast ratios 


the panels on the low side 
high ratios can be reduced to 10 to 1 or less by 
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higher ground reflectances and minor changes in 
louver design. 

The 45 
of illumination at relatively high levels but be- 
cause of the wide bands of sky visible between the 
slats, this type is not appropriate for the control 


louvers will provide good distribution 


of daylight in classrooms and similar enclosures 
where quality of the visual environment is critical. 
It should prove useful, however, as a means of 
reducing solar heat gain in buildings during the 
overheated This funetion of 


louver panels is being investigated and will be re- 


summer months. 
ported elsewhere. 

Fig. 3 illustrates the level and distribution of 
light on the work plane provided by the bilateral 
system under four conditions of exterior illumina 


tion, 


Curve A shows the average illumination at each 
traverse station with the sun at an elevation of 50° 
and 0 
day giving a total almost constant illumination of 
6100 footcandles on the high window plane and 970 


bearing on the high side on a slightly hazy 


footeandles on the low side 


Curve B shows the average illumination at the 
four stations with no direct sun on either side and 
a total illumination on the high side of 1200 foot- 


candles and low side 1050 footeandles. 


Curve C shows illumination with the sun at 67° 
elevation and 0° bearing on the low side on a clear 
day. Total illumination on the high side was 800 


footeandles and on the low side 4200 footeandles 


Curve D shows illumination with a nonuniform 
overcast sky resulting in 1000 footeandles on low 
louvers and 1460 footcandles on the high louvers 
Fig. 4 shows brightness data for the bilateral 
system. The upper figures in the circles are the 
ratios of the spots indicated to the minimum task 
brightness of 39 footlamberts (70 per cent of mini 
mum work plane illumination) with the sun at an 
elevation of 64° and 0 
1 vertical surface illumination of 4190 


bearing on the high side 


resulting in ¢ 
footeandles on this side and 850 footeandles on the 
low louvers 

The lower figures are the ratios of the brightness 
of the spots indicated to a minimum task brightness 
of 25 footlamberts resulting from the sun shining 
on the low side from an elevation of 55° at O 
bearing. Total 
5000 footeandles and 890 footcandles on the high 


illumination on the low side was 


side 
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Daylight Measurements 
In Six New England Schools 


Mere AND MORE primary and elementary 


schoolrooms are being built with provision 


for additional daylighting, that is more than can 
Wide 


classrooms with low ceilings are common in recent 


be provided by windows along one wall. 


construction, offering a reason for bringing day- 
light of the from the 
window wall. In some cases, where state codes re- 
quire a minimum ratio between window area and 
floor areas, such additional daylighting is manda- 


tory for wide, low rooms. 


into the side room away 


Several methods are being used, for example, 
skylights, clerestories on the inner wall, monitors, 
plastic domes. Writings in the non-technical press 
have sometimes implied that if substantial provi- 
sion is made for additional daylighting, very little 
electric lighting need be installed in rooms which 
are not to be used for evening classes. On the other 
hand, some have argued that nothing more than a 


vision strip is justified in northern climates, Thus 
Salem, Mase 


Sylvania Electric Products Ine 


AuTHOR 


Feotcandle reading being taken by observer. 
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there is a need for factual data on actual schools 
in different latitudes. 

With this need in mind, a year’s study was made 
of six schools in Northeastern Massachusetts and 
Southern New Hampshire, each having a different 
type of daylighting. In each school, a room was 
selected which seemed typical of those having the 
same orientation. A point about midway from 
front to rear wall, and located laterally so as to 
receive the least daylight, was used for periodic 
footeandle readings. Once every hour a meter was 
placed on this desk, usually by the child occupying 
the desk, electric lights were turned off, and the 
meter was read. 

The total readings for the six schools are: 


Summary of Six Schoolrooms 
Per Cent of Total Readings. 


Average 
Over 100 Footeandles 11% Average 
51 to 100 Footeandles 34% 
31 to 50 Footeandles 24% 


0 to 30 Footeandles 31% 


0 to 20 Footeandles 18% 
0 to 10 Footeandles 7% 


Oto 5 Footeandles 2% 


With the acute shortage of schoolrooms and the 
need to hold construction costs down, there may be 
a temptation to put in less than enough electric 
lighting to provide a minimum of 30 footcandles 
and to feel that on a dark day children could be 
shifted from the poorest locations or the program 
could be changed. Shifting the children would not 
accomplish much, because on dark days most desks 
are underlighted by daylight. Changing the pro- 
gram would seem undesirable in view of the sinall 
cost of meeting the American Standard, when 
spread over a period of years. 

The investigation shows that both daylighting 
and electric lighting systems have a place in school 
lighting, and neither should be considered to ren- 
der the other unnecessary. 
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Manufactured Light Versus Daylight 
For Schoolrooms 


N THIS PAPER an architect and an illuminat- 
ing engineer propose that schoolrooms be lighted 
with manufactured light independent of daylight 
and that windows be used to provide a view rather 
than to admit light to the room. 

The conclusions reached are that by neglecting 
daylight as an illumination factor in the school- 
room, school buildings can be greatly simplified in 
design, reoms can be more flexible in size, shape 
and orientation, have adequate levels of illumina- 
tion with comfortable visual environments and sim- 
plified control of daylight with basie economies in 
construction and annual costs comparable or better 
than for types using daylight as a primary light 
source. 

The locale of studies is the Upper Mississippi 
Valley area. The conclusions drawn should apply 
to other areas with similar weather conditions and 
may apply to areas with dissimilar conditions 

In comparing several types of designs now cur- 
rently used in the Upper Midwest area the authors 
draw the following conclusions: (1) With full win- 
dows running to the ceiling shielding devices used, 
i.e. blinds, are frequently left in a lowered position 
so there is no view possible through upper portion 
of windows. The expense of installing these larger 
windows, the extra maintenance involved and heat 
loss encountered detract from this design. (2) 
Directional glass block walls may provide illumina- 
tion into the room for a distance equal to about two 
times the block height. With conventional ceiling 
heights up to 12 feet or so this limits room dimen- 
sions. Shielding of blocks for use of projected 
audio-visual teaching aids calls for additional ex- 
penditures. Brightness of block and thermal build- 
up with incident sunlight becomes a problem. (3) 


AUTHORS Architects, 8t. Paul, Minn, and 


reapectively 


Hammel and Green 


Nerthern States Power Co., Minneapolis, Minn., 
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Four-foot high windows provide adequate visual associa- 
tion with exterior scene while allowing simplified shield- 
ing methods. Four-foot overing on outside wall provides 
shield for sun altitudes down to 45 degrees. 


Plastic ceiling domes do supplement illumination 
levels on inner portions of rooms but shielding 
requires frequent manipulation to adjust for varia- 
tions in daylight brightnesses. Indications are that 
these devices will require additional attention to 
maintain weathertight conditions. (4) Clerestories 
need to be of large size to be of significant benefit 
in supplementing interior footcandle levels, This 
adds considerable cost to construction. They influ- 
ence room orientation more than justifiable. They 
are difficult to black out and increase heat loss. 
(5) Schoolrooms using windows for a view only 
(Fig. 1), which is of the type of classroom advo- 
eated by the authors, can be simple in design, less 
expensive to build (ceiling heights can be lower 
and exterior wall surfaces shorter), flexible in size 
(dimensions need not be limited by distances from 
window walls), have reduced heating costs and 
simplified brightness control with adequate lighting 
levels, and overall annual costs building amorti 
zation, heating and lighting that are comparable 
to or better than costs for other types. These cost 
studies are given in the paper. 

The school designer finds a new freedom in de 
sign when he distinguishes between light for seeing 
More functional planning is 


The more 


and light for effect 
possible when this distinction is made 
simplified, dependable and economie nature of 
manufactured light makes it a preferred medium 
Daylight is not as 


When consider 


for obtaining light for seeing 
consistent, uniform or easy to use 
ing lighting for effect, however, windows which 
give a visual association with the out-of-doors serve 
their most useful purpose. They provide that ele- 
ment of variation and change of pace which would 


seem desirable during the school day. 
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Daylighting Design with Overhangs 


HIS PAPER is a report on the findings of a 
study of overhang design carried on by the 
Daylight Study Southern Methodist 
University under the sponsorship of Detroit Steel 


Project at 


Products Company and the Libbey-Owens. Ford 
Glass Company. Its primary purpose was to de 
velop a method of predicting daylight illumination 
on the work plane of rooms employing overhangs as 
a sun control 

Since there is no limit to the variation in over- 
hang design, a series of illumination tests were 
taken on a model under actual daylighting condi 
tions with solid and louvered overhangs in a hori 
zontal plane and sloping down from the top of 
the fenestration, The test room used was a 30-foot 
by 30-foot model with a 12-foot ceiling height. The 
fenestration was clear glass in metal windows ex- 
tending from a 3-foot sill to the ceiling and from 
wall to wall. The reflectances were 30 per cent on 
the floor, 70 per cent on the wall, and 85 per cent 
on the ceiling. Illumination values were taken on 
the wall, ceiling. and work plane of the various test 
sections as shown in Fig. 1 

Under most conditions the solid horizontal over 
hang will be the more utilitarian and in many cases 
the more economical type of design. It produced 
approximately the same interior illumination for 
sun control as did the louvered overhang with less 
overhang brightness. Consequently, the solid hori- 
zontal overhang was used to develop the prediction 
technique for overhang design 

Data for developing prediction curves for over- 


hang design were obtained on '/;9 seale models in 


Engineering Research, Southern Methodist University, 
Libbey. Owens. Pord Glass 
Detroit Steel Products 
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the artificial sky. Rather than develop new curves 
for the prediction of overhangs, a system of equiva- 
lent rooms was used so that the curves shown in the 
previous daylighting prediction paper’ would be 
applicable to overhang control. 

The prediction technique developed in this paper 
permits the comparison of overhang sun controls 
with other alternate types of designs while a strue- 
ture is still in the blueprint stage. It further allows 
the designer to estimate the illumination distribu- 
tion within a room for a specific set of conditions 
that might be obtained in a particular location at 


various times of the year. 


Reference 
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Figure 1. Location of photo cells in test model. 
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HE lighting of signboards today has reached 
the saturation point. It is no longer practical 
to add more units or inerease lamp wattage in 
The logical 


answer is to go to a more efficient light source such 


order to raise the illumination level. 


as the fluorescent mercury lamp or the fluorescent 
lamp. In this way higher illumination is obtained 
without going to an excessive number of fixtures 
or consuming exorbitant amounts of power. This 
paper deals primarily with an economic analysis 
of incandescent lighting vs small-wattage mercury 
lighting 

The signboard used for this analysis is the 
standard 24-sheet poster board. Basically this is an 
advertising space 24 feet wide by 12 feet high, 
which is presently illuminated with three or more 
RLM Symmetrical Angle reflectors, using small 
wattage incandescent lamps. Using a test area 24 
feet by 
distance away from this area, footcandle readings 


12 feet and mounting units a specified 


were taken at two-foot intervals over the entire 
board. A series of these tests were run using dif 
ferent size reflectors and various wattage lamps. 


From 


both incandescent and fluorescent mercury 


AUTHOR Westinghouse FElectri Corp Lighting Division. Cleve 
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Signboard Lighting Economics 


such data for each test lamp, the average illumina- 
tion on the board can be determined for any num 
ber of luminaires mounted on the board using that 
lamp. A cost analysis was then derived using as a 
base the minimum number of units using each 
wattage lamp that would be required to obtain 
satisfactory illumination uniformity across the 
board 


Table I, 


the energy requirements and illumination values 


derived from the cost analysis, shows 


for a signboard using various incandescent and 
fluorescent mercury lamps. From this table it can 
be seen that by going from incandescent lighting 
to fluorescent mereury lighting and keeping the 
installed wattage approximately the same, the 
maintained illumination level may be more than 
doubled 


Time did not permit the inclusion of a fluores 


cent lamp unit in the cost analysis study. At the 


TABLE I Energy Requirements and Illumination 
Values for a Signboard Using Various Incandescent 
and Fluorescent Mercury Lamps. 


Total Load per Board 


Number Average in Watts 
of Units Maintained (Including 
Lamp per Board Footcandles Auxiliaries) * 
100W ar ‘ 
150W A 40 iso 
PS f 600 
0OW PS40 TF } 19 1000 
Ww Ps 2 oF 150 
w 254 
\ . 
400W ** 4 ao4 


*BRallnet Lowes for Mereur Lamps 
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present, it would seem that any luminaire designed 
to use a fluorescent lamps would be inherently ex- 
pensive. The size of the housing and the need to 
make it weather-proof would place its initial cost 
far above that of a simple angle reflector. Its 
biggest advantage lies in its being designed as an 
integral part of the signboard, enhancing rather 
than detracting from the appearance of the board 


James Bale 


HE parking problem has become so much a 

part of the American scene in the past decade, 
that nearly every new industrial plant shopping 
area, commercial dwelling, or recreation area must 
devote a substantial portion of its available ground 
area to this purpose. Whenever a parking area is 
to be used at night, and a majority are, to some 
extent at least, it is socially and economically im 
portant that it be well lighted. 


Westinghouse Electric Corporation, Cleveland, Ohio. 


TABLE I. Classification of Outdoor Parking Areas 
and Summary of Lighting Requirements. 
Lighting Lighting 
Fee Required Required Required tor 
for Parking Primarily for Safety and 
Classification Privilege Safety Purposes Advertising 
l. Courtesy Lote No 
A. Customer Courtesy Lote x 
Bemi- I’rivate 
Courtesy Lots x 
Il. Commercial Lote Yes 
A. Privately Operated x 


Municipally Operated 
C. Part Time Lots 
Ill. Pubtte Lote No 
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The fluorescent mercury lamp offers the imme- 
diate answer to higher illumination levels while 
keeping maintenance costs and power consumption 
to a minimum. Of prime consideration for the 
future should be the development and testing of a 
fluorescent unit for signboard application. 
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Quality and Economical Aspects of Parking Area Lighting 


Light in the parking area performs two services. 
It provides increased safety from injury and theft 
for the shopper and his personal property, and it 
advertises. Some parking installations require both 
these services ; some are concerned only with safety. 
Lighting for advertising purposes will necessarily 
require higher levels and better quality illumina- 
tion than will lighting for safety purposes. To 
make it easier to determine the lighting needs of a 
particular parking area, they have been divided 
into the general classifications shown in Table I. 
It is now possible to assign recommended levels of 
illumination to each classification that will more 
accurately provide for the use to which a specific 
parking area is to be put. A table of recommended 
footeandle values is shown in Table IT. 


TABLE II — Recommended Average Horizontal 
Footcandles. 


Industrial, Remote Business, Residential 


or or 
Classification Unprotected Area Weill Policed Area 
|. Courtesy Lote 
A. Oustomer Courtesy Lots 08-2.0 
Semi-Private Lots 
Employee Parking 06-10 
Residential Parking 03% 
2°. Commercial Lots 
A. Privately Operated 
Attended 06-10 14-2.0 
Unattended o8-10 08-12 
B. Municipally Operated 
Attended 06-10 06-10 
Unattended 08-10 08-10 
C. Part-Time Lots 06-10 06-10 
Public Lots 
A. Attended 06-10 06-10 
B. Unattended 08-10 08-10 
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Figure 1. Summary bar diagram of 
Table III showing relative annual cost 
per footcandle. 


are 


The lower illumination value under any particu- 
lar sub-classification is the minimum level of illu- 
mination recommended for any parking area under 
that classification, and it provides for safety only. 
The higher footeandle value shown is a preferred 
level based on current good practice, and when 
required by the classification, this level considers 
advertising requirements as well. 

The proper quality of the illumination on the 
parking area is as important as the proper quantity 
if a satisfactory installation is to be achieved 
Good quality is especially important if the parking 
installation is located in a highly competitive area. 
A maximum uniformity variation of 4 to 1 between 
the average illumination and the minimum point 
anywhere in the parking area is recommended. 
The reduction of glare and the elimination of harsh 
shadows should be given careful consideration 
Where customer attraction is an important funce- 
tion of the parking area, the entrances should be 
lighted to at least twice the average level over the 
general parking area. This will facilitate their easy 
detection, and it will tend to draw the attention 
of potential customers to the parking area. 

Many different sources and types of luminaire 
The bar 


shows the results of a cost com- 


are available for parking area lighting. 
diagram, Fig. 1, 
parison of nine of these lamp-luminaire combina 
tions. Plans I through IV on the diagram utilize 
the latest mercury and fluorescent sources in street- 
lighting equipment. Plans V through VII utilize 
both the mercury and incandescent sources in low 
mounted (30 to 40 ft) floodlighting equipment. 
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PARKING AREA 309000 SQUARE FEET, DES! 
MAINTAINED IN SERVICE DISTRIBUTION SYSTEM 


POWER 
GQ MAINTENANCE 
FIXED CHARGES 


Tyre 


COST OF LIGHTING ANALYSIS FOR TYPICAL SHOPPING CENTER 
PROVIDE APPROXIMATELY LSFT-C 
40 VOUT MULTIPLE UNDERGROUNO 


‘on 


| 


RELATIVE ANNUAL COST PER FOOT-CANOLE OF LIGHTING 


Plan VIII utilizes a sports type incandescent flood 
light mounted at a height of 60 feet, and plan LX, 
a 500-watt reflector lamp. Each installation was 
designed to provide, as nearly as possible, not only 
the same quantity of illumination but the same 
quality of illumination over the parking area 

No appreciable variation is indicated in the bar 
diagram between the relative annual cost per foot- 
candle of any of the mercury streetlighting systems 
or the The 
choice between these layouts would logically de 
pend upon the quality of lighting that each pro 
vides rather than on the annual cost. The diagram 
also indicates that plans IV, VIII IX 
economically impractical methods for lighting the 


low mounted floodlighting systems. 


and are 
parking area if quality is to be considered 

The factors of quality important in parking area 
lighting are: absence of objectionable glare, uni 
formity, and appearance. Good quality ean be had 
with either conventional low mounted floodlighting 
or mereury streetlighting equipment providing 
mounting heights are adequate and proper spac 
ings are not exceeded in the interests of economy 
In those installations where price is the prime con 
sideration, and slightly less than the maximum 
quality standards are acceptable, the low mounted 
floodlight is the best choice. Where good coverage, 
high quality and appearance are all important 
factors, the mercury streetlighting will best answer 
the question, “What luminaire should I use in the 


parking area?” 
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Visual Comfort and Cost Analyses for Production Lighting 


XPANBSION in industrial capital expenditure 
during the last decade in the United States has 
been phenomenal. Even without quotation of the 
statistics, this all may concede. Postwar growth in 
manufacturing for defense and for consumer use 
exceeds our most optimistic predictions 
Just a few years ago the lighting profession 
began emphasizing the importance of “uplighting” 
in industrial areas; that is, sending upward to the 
ceiling, a certain component of the light emanating 
from a luminaire 
1.E.S. National Technical Conference in Chicago 


In a paper presented at the 


Day Brite Lighting Inc New York, N. ¥ and &t 


Louls, Mo., respectively 


RANGE FOR 
WORKERS MOVING 
ABOUT WITH 
OCCASIONAL CRITICAL 


RANGE FOR SEATED 
WORKERS HAVING 


VISUAL TASKS VISUAL TASK 
B D E 
100 
THESE STEPS WOT TO BF 
O INTERPRETED AS BEING OF EQUAL 
Vv DIFFERENCES IN DEGREE OF 
SCOMFPORT OR GLARE SENSATION 
* sobs. + 
w L 
3 | 


Figure 1. Glare Factor Evaluation Chart. 
Comfort conditions relating to production activity in 
each range of curve are: 

Range Fte 


Classification 


Over 

AB 100 Very Dirmcvuvr Tasks 
Very fine assembly and inspection finest 
precision poor contrast—-long periods 
of time workers in one position 

100 Dirmicute Tasks 
Close assembly and inspection fine pre 
cision work fair contrast long periods 
of time workers in one position 

D 0 Tasks 
Average assembly and inspection fine de 
tail work moderate contrast intermedi 
ate yp riods of time workers not seated in 
one location 

E a0 Seeine Tasks 
Moderately fine detail normal contrast 
short periods of time workers moving 
about 
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George |. Taylor R. D. Bradley 


in 1952, the authors pointed out the undesirable 
or “discomfort” results of totally direct (all down- 
ward light) fluorescent luminaires. Such lumi- 
naires were at that time the accepted practice for 
industry. Since then a new standard has been set 
and accepted. Luminaires with all downlighting 
have given way, thank goodness, to designs provid- 
ing reasonable upward components of light. In our 
opinion, wide application of such designs will result 
in relief, at last, from strain and seeing discomfort 
in industry. 

Analyses described in the 1952 paper showed 
significant improvement in comfort of seeing with 
luminaires having 5 to 15 per cent of their light 
directed upward. At that time, three experimental 
designs with higher upward components were 
studied and showed substantial improvement in 
comfort of seeing. Today standard units with up- 
lighting are available for 5 to 15 per cent and 20 
to 30 per cent ranges. Analyses of these standards 
will be the basis of the present paper, with further 
emphasis on comfort of seeing. 

Appraisal of comfort is measured by several 
methods. The glare factor system is, in our ex- 
perience, as easy to use as utilization tables. For 
this reason we recommend its use particularly with 
non-technical specifiers and lay users of lighting 
installations. As an aid in determining comfort 
ranges a glare factor evaluation chart is given in 
Fig. 1. 

It is evident that in many production operations 
critical visual tasks are encountered for relatively 
short durations. Such tasks might be found with 
lathe work, shaping and milling machines, drilling 
operations, ete., as one phase of industry where 
eyes may be required to view the job intermittent- 
ly. Range D of Fig. 1 may well suit the seeing 
and comfort requirements for these tasks. Less 
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4 
. 


critical or shorter periods of concentration of visual 
tasks may find Range E adequate and suitable. 
Where working eyes are figuratively “glued” to 
visual tasks, such as fine assembly and close inspec- 
tion, Range A may be necessary. Where these spe- 
cific tasks are less critical and require less con- 
tinued concentration Range B to Range C may suf- 
fice. It is for the experienced lighting engineer and 
supervisor of production operations to determine 
the proper range to use in establishing suitable 
luminaires that provide appropriate illumination 
levels and glare factors to fit the job or visual 
tasks. 


The assignment of maintenance factors for vari- 


T. Summers, Jr. 


lamps could be used in 


F FLUORESCENT 


refrigerated areas where the temperature is ap- 


proximately 0°F or lower, and still provide good 
light output and reliable starting, substantial sav 
ings in operating costs would be made available 
to the cold storage industry. This saving in operat 
ing costs would result not only from the more 
efficient source but also due to the smaller amount 
of generated heat. 

The purpose of this paper is to report on the 
resuts of an investigation made from an actual 
installation of various lamp, ballast and luminaire 
combinations under field conditions. The paper 
indicates the results of the various combinations 
tested as to their light output and the length of 
time required for stabilized light output 

At no time during the test was trouble encoun- 
This indicated that 


tered in starting the 


lamps 


Westinghouse Electric Corp., Cleveland, Ohio 
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Fluorescent Luminaires for Refrigerated Areas 


ous luminaires studied in the paper is based on 
experience and tests reported in the United States 
and the United Kingdom. These tests confirm the 
fact that slotted or ventilated top reflectors show 
improved maintenance performance 

Although labor costs keep rising, the charts in 
our paper show that lighting costs have been de 
clining. Part of this is due to improvement in 
luminaire and lamp efficiencies and longer lamp 
life. Comparative cost analyses of 15 different 
types of lighting systems are presented in detail 
in a table and for quick comparison in a graph. 
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the open circuit voltages of the standard ballasts 
used were sufficient at this temperature for the 
particular lamps tested. However, this does not 
mean that the use of the various lamp and ballast 
combinations tested is recommended 

It was realized that this investigation raises 
many questions that can only be answered by ex 
tensive laboratory testing 

Based on these preliminary results, if a compari- 
son is made between an installation of single bare 
lamp luminaires utilizing the 100-watt rapid start 
fluorescent lamp and an installation of bare 200 
watt incandescent lamps, there is a reduction in the 
amount of generated heat of approximately 25 per 
cent for equal illumination levels when using the 
fluorescent lamps 

It appears that either the T-12 slimline fluores 
cent lamp enclosed in a tube or the 72-inch T-12 
100-watt rapid start fluorescent lamp when oper 
ated without an enclosure, would be satisfactory 
for use in areas when the temperature is approxi 
mately O°F 
lamp offers the advantage of more light output 


However, the 100-watt rapid start 


immediately after starting and no enclosure to be 


handled when relamping or cleaning the lumi 


naires 
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Left to right: 


E. A. Linsday 
Q. D. Dobras 
D. R. Phillips 


Mercury and Filament Lighting Can Be Comfortable Too 


REAT improvements in the quality of lighting 

ing in industry have resulted from the intro- 
duetion of the new types of industrial lighting 
fixtures with better shielding, white exteriors and 
upward light. However, all areas of industry have 
not benefited equally since the new types of fixtures 
have been used mainly at low mounting heights. 
There remains a sizable portion of industry where 
high mounting is required. Here, the higher bright 


Application Engineering, Large Lamp Department, Gen 
Nela Park, Cleveland, Obie 
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Figure 1. Reflector contour of the experimental] anodized 
aluminum reflector with upward light and good shielding. 
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ness sources, filament and/or mercury, are gener- 
ally the choice because of lower maintenance costs. 
This paper investigates the possibilities of economi- 
cally improving the comfort of lighting systems 
for higher mounting. 

In order to make filament and mercury systems 
more comfortable, the same principles of luminaire 
design which have been utilized in the fluorescent 
luminaire improvement need to be applied to these 
brighter sources. To determine the possibilities of 
such designs, an experimental anodized aluminum 


TABLE I. 


Coefficient 
Efficiency of Shielding 


Lamp Fixture % Utilization’ Angle 


PLUORESORNT 
Porcelain 48 13° 
06T12/R8S Porcelain 47 13° 
06T12 Porcelain 43 35° 
O6T12/RE Porcelain 


FILAMENT O8 
1000WPS52 Porcelain* 
clear 
H400-E1 Porcelain* 
H400.J1 Porcelain* 
H400-RC1 Porcelain* 
1000WPS52 Experimental 
clear Aluminum 
Experimental 
Aluminum 
Experimental 
Aluminum 
Experimental 
Aluminum 82 


H400-E1 
1400-51 
H400-RC1 


Computations indicate less than 5 per cent 

Room Index 6, Reflectance — Ceiling 50%, Walle 10% 

Per cent of fixture output directed upward 
'. VOI (Visual Comfort Index) indicates the percentage of people 
that would be expected to judge a particular lighting system as 
comfortable when they view it while seated at a point near the 
middie of the back wall. These VCI's refer to crosewise viewing of 
fluorescent fixtures. Calculations in this table are for a maintained 
lighting level of 50 footcandles in a room 80 by 140 feet with a 
44-foot mounting height, 50% ceiling reflectance, and 30% wall 
reflectance. 
4. Deep bow! porcelain enamel reflector. 
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reflector was designed to provide good shielding 
and a substantial amount of upward light. Fig. 1 
shows a drawing of the reflector contour. Four 
lamp types were tested in this fixture and the re- 
sults are shown in Table I. Data for typical pres- 
ent day industriai fixtures are also included for 
comparison. 

In order to evaluate the comfort of the various 
types of lighting systems, the Visual Comfort In- 
dex (VCI)* of each was determined. Fluorescent 
systems were included since two recent develop- 
ments hold promise of reducing their costs at high 
mounting. These developments are the introdue- 
tion of high output fluorescent lamps, particularly 
the 8-foot lamp, and high frequency lighting with 
its advantages of higher luminous efficiency, lighter 
weight fixtures, and higher distribution voltage. 


*VCI (Visual Oomfort Index) indicates the percentage of people 
that would be expected to judge « particular lighting system as 
comfortable when they view it while seated at a point near the 
middle of the back wall. 


Visibility of Office Tasks 


HE characteristics of office tasks which affect 
visibility are important to employers of office 
people, to those who design or prescribe lighting 
for offices, and to the workers themselves. 

A good many samples of typical office and draft- 
ing room tasks were analyzed in the laboratory for 
this paper with the Luckiesh-Moss visibility meter. 
Their relative visibilities were related to equivalent 
point size of Bodoni Book Monotype. They indi- 
cated a wide spread in visibility among office tasks 
and the fact that office workers have many difficult 
visual tasks to perform. 

Studies of typed material indicated that for a 
given typewriter ribbon and key pressure, the visi- 
bility of originals is directly proportional to paper 
reflectance in the range of about 50 per cent to 85 
per cent reflectance. Obviously, the use of papers 
of high reflectance makes seeing easier. 


General Electric Company, Lamp Division, Cleveland 
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The superior comfort of the mercury and filament 
lamps in the experimental fixture and of quality 
fluorescent systems over typical present day fix- 
tures is obvious from the VCI’s shown in Table I. 

An idea of the cost of this improved comfort was 
obtained by comparing costs of the various types of 
lighting systems in a typical industrial area. The 
Barr-Amick' cost analysis method was used 

From the data obtained it is apparent that com- 
fortable lighting is practical for all areas of indus- 
try — both low and high mounting. In fact, in 
many cases it seems possible, at essentially no in- 
crease in cost, to have 90 per cent of the workers 
comfortable in an area where well designed fixtures 
are installed as compared to less than 5 per cent 
who consider present typical installations comfort- 


able. 


1. Barr, A. C., and Amick, C. L.: “Fundamentals of Lighting Cost 
Analysis,” Itt mMINATING Vol. XLVII, No. 5 (May 
1952) 
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The best carbon copies of letters are somewhat 
lower in visibility than typical originals. As more 
‘cushion 


copies are produced at a given time, the 


ing” effect of the greater number of carbon sheets 
and copy 


only of the added copies, but also of the top carbon 


papers further reduces visibility, not 


copy, as well. It is interesting to note that it 
requires about 270 per cent as much illumination 
on the fifth carbon copy as on the original to make 
their relative visibilities equal 

Some measure of the basic differences in visibil 
ity of writing with pens in various ink colors and 


pencils of several hardnesses was established in 
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—~ time but it deals with the four 
wenty-one eighteen ninety-eight thirty 
two eyes or, more broadly, a visual s¢ 

ence of vision is concerned only wid 


nore than thie, Jt is an 
sings operating as siz one 
sty-two twenty-one tnaree six nine 


sesing mavhines. Seeing is work 


Figure 1. Equivalent Bodoni Book type sizes: 


New black ribbon, 81% RF white paper 
New black ribbon, 57% RF pink paper 
First carbon copy, two copies made 
Pirst carbon copy, six copies made 
Fifth carbon copy, six copies made 


12 point. 
9 point. 
8 point. 
8 point. 
7 point. 


Figure 2. Typed yellow stencil prepared with clear plastic 
cushion sheet has visibility equal to 3.5 point Bodoni 
Book type. 
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Handwriting on typical busi- 
ness forms and hand posted ledgers which provide 


handwriting tests. 


a definite amount of space for the writing was also 
investigated. Where the space provided is small, 
the size of writing is restricted and visibility 
suffers. 

The inherent ability of most duplication proe- 
esses to reproduce originals without loss of visibil- 
ity or to provide good material from well prepared 
stencils or masters is excellent. The care and skill 
necessary to accomplish this are not always em- 
ployed, however, and examples of duplicated ma- 
terial are often found which have poor visibility. 

Other factors such as distance at which copy is 
viewed and the angle from the normal at which it 
is seen may singly or in combination reduce visual 
size and visibility very markedly. 

Care in the choice of office materials which affect 
affect 
adequate space for writing, and skill applied to 


visibility, design of business forms with 
duplicating and reproduction processes, are some 
of the factors which can improve the visibility and 
ease of seeing of office tasks. Another factor in 
improving visibility is light which can be applied 
in inereased amount through general or supple- 
mentary illumination or specially controlled for a 
specific application. The special applications pro- 
vide opportunities for the design of a number of 
new helpful lighting devices. 
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Figure 3. Shorthand notes made with #3 pencil have visi- 
bility equal to 5 point Bodoni Book type. 
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Charles N. Clark 


N RECENT years, there has been increasing use 

of reflectorized lamps for general lighting, as 
well as spotlighting, in show windows. Their sim 
plicity of installation, ease of maintenance, and 
compactness, together with the wide variety of 
beam shapes and wattages available, no doubt ac 
count for the growth of their use 

Available data' enable the engineer to design for 
any footeandle level of general lighting, using the 
popular and effective asymmetric filament-lamp 
show window The 
data presented in this paper enable one to make 
similar design calculations for reflectorized lamps. 


reflectors or fluorescent units 


Application Engineering, Large Lamp Department, Gen 
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SPACING 


aiming 
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Pigure 1. End view, in perspective, of a show window, 
showing variable dimensions and position of display 
zones A, B and C. These represent planes of typical 
window trims, and provide reference locations for illu- 
mination measurements. Zones B and C are equal divi- 
sions of the upper plane. 
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Data for Designing Show Window General Lighting 
With PAR and R Lamps 


It was felt that the design data for PAR and R 
lamps should be related as closely as possible to 
the existing data! for asymmetric reflectors. There- 
fore, the data are presented in terms of illumina- 
tion in the three display ones (see Fig. 1) used in 
the existing design tables, and the ratio of window 
height to window depth (///D) is used as the index 
of window proportions 

A full-scale test 
feet high, and of variable depth was built 


window about 12 feet long, 8 
Ceiling, 
back and one end were opaque light-colored sur 
faces, while the front and one side were covered 
with transparent plastic sheets to simulate the re- 
flecting characteristics of glass. The various test 
lamps were mounted on one-foot centers at the top 
front of the window, Provision was made for vary- 
ing their aiming angle from straight down to hori 
zontally into the window. Illumination was read at 
several points in each of the displav zones, and 
average zonal illumination caleulated for the vari 
ous conditions tested 

Test results for one lamp type at one value of 
window depth — PAR-3s floodlamps in a 5-foot 
deep window are shown in Fig. 2. Similar data, 


covering a range of window depths, were obtained 


=) 


(SO-WATT PAR-38 FLOODS 
H/AD=167 FT 
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or 
AIMING ANGLE 


Figure 2. Measured illumination in the three display 


zones of the test window plotted as a function of lamp 
aiming angle, for the conditions noted. 


Lighting Applications 141 


3 
| 7 
= 
\ 
\ 
\ 
/ 
/ 
\ 2 
\ 
\ 4 
\ 
' 
a y 
rr\y 
i] H 
\ 
\% ‘a 
‘ 
| o> | 
. 100 
JA WA 
| 

| 


for PAR-38 spotlamps, R-40 spot and floodlamps, 
and PAR-46 floodlamps 

Where PAR or R lamps are to be used for gen- 
eral lighting in show windows, choice among the 
various lamp types will depend in large measure 
upon the footeandle level and degree of uniformity 
desired, and the proportions of the window. Analy. 
sis of many windows** indicates that 200 foot- 
candles of general lighting (plus much higher 
levels of spotlighting) is often needed for combat- 
ing the veiling effect of daytime reflections in the 
glass. Therefore, tables were developed from the 
test data that enable one to choose an appropriate 
lamp type and aiming angle, and to find the center- 
to-center lamp spacing that will produce an aver- 


age of 200 footeandles in the A, B or C display 
zones. The tables apply to a wide range of window 
sizes and proportions. Provision is also made for 
designing for other footeandle levels, for predict- 
ing variation in illumination among zones, and for 
checking lateral uniformity of illumination. 
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A Study of Lamp Mortality and Lumen Depreciation 
Of Mercury Lamps as a Guide to Relamping Programs 


HE growing popularity of mercury lamps, of 
both clear and color-corrected types, has led to 
increasing interest in ways of maintaining installa- 
tions satisfactorily and at minimum cost. Since 
the extremely long life of mereury lamps leads to 
very low relative light output, the advantages of 
replacing them before end of life must be exam- 
ined. The problem can be visualized when one 
considers that the E-H1 and similar mercury types 
are now averaging 12,000 hours, with many indi- 
vidual lamps burning over 40,000 hours! Light 
output may be only 20 to 30 per cent of initial for 
lamps that have seen long service 
It is the purpose of this paper to point out the 
factors involved and to compare the economics of 
the methods of relamping described below: 


1. Random replaced only when 
they burn out 
2. Retirement 
ly: 
a — when they reach a certain age, or 
b—- when they have dropped to a certain 


lamps are 


lamps are replaced individual. 


point in light output 
lamps that burn out prior to this time are 
replaced as they burn out 


Avruons: Westinghouse Electric Corp. Bloomfield, N. J 
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3. Group—all lamps in the installation are 
periodically replaced at one time. Lamps that 
burn out prior to this time are replaced as 
they burn out. 


The lamps removed at group relamping time 
may either be discarded or a portion of the best 
may be saved to be used in replacing premature 
burnouts before the next group relamping cycle. 

For a given set of conditions, the determination 
of the most economic time to relamp depends on 
the mortality and lumen maintenance characteris- 
ties of the lamp. The paper summarizes the results 
of data gathered through many years to arrive at 
average curves. 
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W. S. Till M. E. Haskins, Jr. 


Costs 


$12 


*Refer to Sample Case curves. 
**Using new lamps to replace burnouts between relamping 


Variable in case. 


cycles 


In the paper, a method of analyzing the total cost 
of relamping in relation with mortality and lumen 
depreciation is presented. It considers not only 
direct but indirect costs. The direct costs consid- 
ered are lamp cost and labor cost. The indirect 
costs considered are cost of energy and cost of in- 
vestment. The various costs are balanced to obtain 
the optimum point in time when the total cost of 
relamping is minimum. 

Eleven sample cases are analyzed by the afore- 
mentioned method and the results presented in 
charts. A summary is given in the accompanying 
table. Case A represents a more or less “typical” 
example and the other cases show the effect on re- 
lamping cost and optimum time cycle of extreme 
changes in the variables. 


TABLE I~ Sample Case Comparison. 


OPTIMUM RELAMPING CYCLE 


TOTAL RELAMPING COST 
per lamp 


Investment per 12000 hours 
Lamp Random Group Energy ‘per lamp) Group** Retirement 
Case’ (Net) Labor Labor (per KWH) 12000 hrs. Group** Retirement Random (Hours) (Hours) 
A $i2 $.01 $53.10 $556.26 $64.00 7500 7500+ 
B $ist $2 $.40 $.01 $90 $64.15 $64.70 $70.00 8000 9000 
Cc $6r $2 $.40 $.01 $90 $39.45 $43.90 $58.00 5000 5000 4 
DP $12 $ior $2" $.01 $90 $68.25 $67.50 $72.00 2000 11000 
E $12 $.40t $.o8t $.01 $90 $52.05 $52.45 $62.40 7500 7500 
F $12 sa’ $.40 $.o1 $90 $53.75 $58.65 $66.00 7500 8000 
a $12 $2 $2? $.01 $90 $53.75 $55.25 $64.00 7500 75004 
H $12 $2 $.40 $.02t $90 $62.85 $66.10 $82.45 6000 + 6600 
I $12 $2 $.40 $.005t $90 $47.65 $49.55 $54.75 8000 9000 
Jd $i2 2 $.40 $.01 $a5or $107.00 $110.00 $190.00 8500 3500 
2 $40 $32.70 $51.80 $32.50 10500 13000 


The results show that random relamping is the 
most expensive procedure and that group replace- 
ment using new lamps to replace burnouts between 
relamping cycles is the most economical plan in all 
but one case, in which a retirement plan was less 
expensive. Using new lamps to replace burnouts 
between cycles is always more economical than 
using old lamps. The optimum length of time for 
relamping cycles varies between 3500 and 13.000 
burning hours, but as can be seen in the table it is 
generally 7500 burning hours. Still, there is no 
“pat” answer — each case must be analyzed on the 
basis of its own variables. 
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Lighting Calculations 


Graphical Determination of Illumination 
By Solid Angle Projection Methods 


HE determination of the illumination on a John O. Kraehenbuehl 
surface from an apparent point source or from 
a surface source is frequently encountered in praec- 


tice. A few simple cases may be solved directly 


and some of the geometrical forms have compli applicable to engineering practice. A graphical 
eated mathematical formula tedious to solve. How- solution using the methods recognized by the ear- 
ever, when sources do not conform to a simple con- tographer permits of a solution of even the most 
dition or have analytical solutions, though compli- complicated condition and is frequently easier to 
cated, it is necessary to have available some method use than known analytical methods 


In the instance of the apparent point source the 
average illumination of a surface will be: 


(degees) E=1@/A (a) 
oa 0 


where £ is the illumination, J the intensity, A the 


a b area in square feet and @ is the solid angle. By 


methods of cartography the projection of the illu- 
minated surface on a sphere may be drawn graphi- 
cally as in Fig. 1 and this area measured in square 
inches and reduced to the solid angle value. Since 


egrees) 
| 


this is the unknown quantity in expression a prob- 
lems in street and floodlighting for any type of 
illuminated surface regardless of the shape may be 
solved 


LATITUDE 


8 


If a surface source is considered, the illumina- 
tion at any point on an illuminated surface is 
aS expressed by: 


U7 E=B/dA" (b) 


where B is the brightness in candles per square 


Figure 1. Sinusoidal equal-area projection for Example 1. Avrnor: University of Iinois, Urbana, It 
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foot and the last term /dA” is the projected area 
(in square feet) on the illuminated surface of the 
source intercept on the surface of a sphere. To 
determine the average illumination: 
= 
n 

find the illumination at a chosen number of points, 
add them and divide by the number of points (n) 
considered. Again the methods of cartography are 
used to determine the area {/dA” as shown in Fig. 
2. The enclosed area is measured in square inches 
and reduced to square feet, when it may be used in 
expression b. This procedure will give the illumi- 
nation at a point from a surface souree of any 
shape and by determining the illumination at a 
reasonable number of points the average illumina- 
tion may be determined. 
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180 90 


LATITUDE (degrees) 
150 20 


Figure 2. Orthographic polar projection for Example 2. 


Measured Utilization Data for Luminous Ceilings 


HE flexible laboratory facilities described in 
ILLUMINATING ENGINEERING (page 619, Decem- 
ber 1951) were adapted for measurements of illu- 
mination from luminous ceilings. The room used 
for this purpose was 1214 feet square, with the 
entire luminous ceiling including lamps and cavity 
movable to provide a range of room proportions, 
Several combinations of wall and floor reflectances 
were employed. Three types of plastic diffusers, 
used one at a time, constituted the translucent ceil- 
ing. The cavity above was normally 13% inches 
deep with reflectance maintained between 0.84 and 
0.85, and contained thirty 40-watt T-12 fluorescent 
lamps in 10 rows of three lamps each. Crosswise 
spacing was 15 inches and lamp-to-plastic distance 
was 10 inches. A few supplementary tests were 
made with a slightly shallower cavity using flush- 
mounted channels. Fig. 1 shows the interior of the 
complete luminous element. 
The authors have presented a table of coefficients 


AUTHORS Application Engineering, Large Lamp Department, Gen- 
eral Electric Co., Nela Park, Cleveland, Ohio 


SEPTEMBER 1955 


Russell D. Churchill 


Anson H. Russell 


TABLE Coefficients of Utilization for Luminous 
Ceilings. 
(Reflectances: Wall, 0.50; Floor, 0.30.) 


DIFFUSER A 6 Cc 
Cavity Refi 0.85 0.75 0.85 0.75 0.85 0.75 
Room Ratio® 
0.6 (J 206 262 2n4 245 245 201 
0.4 175 $32 60 11 204 252 
1.0 (H 249 4i# 145 206 
1.25 san 476 109 42 
1.5 (F) 49 4n6 521 450 445 sal 
2.0 (BE) 611 541 577 40% 510 407 
2.5 (D) “a9 614 530 545 407 
10 (Cc) 599 563 570 444 
40 (B 712 641 679 ae 605 516 
A 740 656 706 409 625 535 
*Room Ratio Where MH, distance from 


MH (W+L) 


plastle diffuser to work plane 
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30 


Figure 1. View of the interior of the 
12, ft x 124, ft room used for meas- 
urements of utilization. Entire luminous 
ceiling element movable to provide 
desired range of room proportions. 
Maximum floor-to-plastic diffuser dis- 
tance used was 14 feet. Lightcell 
height (work-plane) adjustable. 


of utilization for a number of conditions encoun- 
tered in practice, It covers a wide range of room 
ratios and a variety of wall, floor and cavity re- 
flectance combinations for each of the three plastic 
A sample portion of this table is given 
The values for 0.85 


diffusers 
in Table I in familiar form 


cavity reflectance are based on measurements. 


Coefficients for the 0.75 cavity reflectance were de- 
rived by using measured data as a basis and apply- 
ing calculated adjustment ratios as discussed in 
the paper. Additional tables based on the measured 
values can be derived by a similar technique for 
plastic diffusers of other reflectance and transmit- 


tance values, and for cavity proportions and re- 
flectances different from those actually tested. 


The table of coefficients presented is based on 
minimum practical cavity obstruction and on rated 
fluorescent lamp output at 80°F ambient. The 
rated lamp output basis was chosen since loading 
(watts per square foot of cavity) and thus cavity 
ambient temperature varies widely for different 
installations. Therefore, if required, an allowance 
for over-temperature operation of the lamps under 
actual conditions should be made. The cavity ob- 
structions include lamps and channels and the 
diffuser supporting structure. These “T” bar sup- 
ports amounted to about six per cent of the total 
ceiling area. Therefore, in applying the table, fur- 
ther allowance should be made for obstructions 
such as ducts, pipes, and prominent beams if pres- 


MCASUREMENTS 


TEST ROOM-12.5" RE 
HEIGHT VARIABL 
CAVITY ~13.75°OfEP 
LAMPS-TO-PLASTIC 10 
OWFUSER - A 


° 


Pigure 2. Specimen curves of 
measured and calculated coeffi- 


fo} 


cients of utilization, for Diffuser 
A at two reflectance combina- 
tions. Calculated values include 
no corrections for cavity or panel 
obstructions. 


DISTRIBUTION CURVES 
4 


COEFFICIENT OF UTILIZATION 


MEASURED DATA 
—— CALCULATED FOR COSINE 
DISTRIBUTION, MOON & SPENCER. 


20 3.0 


ROOM rario( 
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ent. The effects of major obstructions have not been 
fully evaluated. Under extreme conditions the two 
factors (temperature and obstructions) may de- 
crease work-plane illumination as much as 20 to 25 
per cent for some installations. 

In view of the fact that 'uminous ceiling lighting 
conditions closely approximate the assumptions of 
perfect diffusion and uniform brightness distribu- 
tion on which the interflection equations are based, 
it was felt that accurate adjustment ratios derived 
by calculation might readily be employed to ex- 
pand the basic measured data. To justify their use. 
calculated coefficients of utilization are compared 
to measured data, a sample of which is shown in 
Fig. 2. In rooms of high room ratio (large, flat 


rooms), calculated values are higher than measured 
data due largely to the absence of obstructions in 
the luminous element assumed for calculations 


URRENT popularity of luminous ceilings ae- 

centuates the need for a design procedure that 
will accurately give desired illumination values. 
During six years of intensive experience with lumi- 
nous ceilings, the authors developed an order of 
work based on the interflection method of calcula 
tion. This procedure has consistently given excel 
lent results on commercial installations. 


Procedure 
1, Use a convenient form, similar to handbook' 


Table 9-7, for recording design values. 


2. Determine the average illumination needed in 
the principal plane to provide adequate visibility 
of the principal seeing task. 


3. Compute the room coefficient by the hand. 


book! equation on page 9-33. 


4. Compute the luminous ceiling system efficien- 


t(Ap 
=—— “ 
A,(1 — 


cy by 4 


AUTHORS: 
Calif 
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A Design Procedure for Luminous Ceiling Lighting 


Department of Water and Power, City of Los Angeles, 


low ratio rooms (tall, narrow rooms), calculated 
values are lower than measured data. In these 
rooms, candlepower distribution from the diffuser, 
uniformity of diffuser brightness, and approxima- 
tions in the basic calculation method have their 
greatest effect. These tend to result in lower cal- 
culated coefficients, in spite of the absence of cavity 
between measured and 


—18 per cent to +6 


obstructions. Differences 
calculated values range from 
per cent. using measured values as a base 

In view of the fact that these differences were 
consistent for all reflectance combinations and for 
the three diffusers tested, the authors believe that 
calculated adjustment ratios can be applied to the 
basic measured data to expand it for many condi- 


tions encountered in actual practice. 
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Julius N. Robertson Glenn E. Hutchcroft 


5. Compute the initial average illumination at 
the principal plane, or by transposition find the 
total lamp lumens required to provide the desired 


F, 
illumination by*: Eyy = fg 
LW 
6. Find the initial average wall brightness by: 


ft-L = X A. 


7. Find the initial average ceiling brightness 


by: 
(a) At 45° to diffuser surface 


ft-L= B. 


(b) Normal to diffuser surface: ft-L = gq 


Abstracts—-lighting Calculations 


= 
f 
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8. Find the initial average floor brightness by : 
ft-L=EyyxC 

9. Find the brightness of any significant surface 
by: ft-L reflect- 


ance of surface 


footeandles striking surface 


10, Multiply initial values by an appropriate 
maintenance factor. Record both initial and main- 


tained values for future reference 


1]. Proceed with layout and design details. 
Features should be controlled by coordination with 


the architect and the decorator. 


Application 

This method is in progressive steps satisfactory 
for general usage, but certain points in its applica- 
tion should be noted 

Because all surfaces absorb light, the term A, 
in the efficiency equation of step 4 must contain 
the area of every surface within the cavity. The 
equation cannot account for excessive entrapment 
Further- 


more, it will not be accurate for a cavity whose 


losses within a badly cluttered cavity 


depth is greater than one-third the smallest dimen. 
sion of the cavity opening 

To select specific values from tables, the reflect- 
ance of the ceiling must be known. It may be ap- 


proximated by 


Ay A, 
re rs 


A, Ay 


Room interflectance (f) in step 5 is taken from 
Table 5.03 of Lighting Design® by Moon and Spen- 
cer instead of from panel lighting Table 5.04, The 


lower values of Table 5.03 compensate for a lower- 
ing of interflectance caused by trim details and 
basic furnishings in an average room. 


Symbols 

= area of ceiling cavity surfaces, including 
sides and all objects in the cavity. 

= net area of the translucent diffuser. 
Ay + A, = total area of the cavity surfaces 
and the diffuser. 

= ratio, from Table 9-8A, page 9-35 of the 
handbook.' 
ratio, from Table 9-8B, page 9-36 of the 
handbook.! 

= ratio, from Table 9-8C, page 9-37 of the 
handbook. 
average illumination in footcandles. 
room interflectance, from Tab!e 5.03, page 
198 of Lighting Design by Moon and Spen- 
cer." 

: total initial lamp lumens. 
efficiency of the luminous ceiling system. 
area of the room. 
reflectance of the translucent diffuser mate- 
rial, 

= reflectance of the cavity surfaces. 
effective reflectance of the ceiling as viewed 
from below. 
incident transmittance of the translucent 
diffuser material. 

ft-L = footlamberts. 
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A complete listing of the National Officers and Council of the LE.S., 
and of the Section and Chapter Chairmen and Secretaries, will be a 


feature of the Oetober issue of ILLUMINATING ENGINEERING. 
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Effect of Bulb Wall Temperatures on 
Fluorescent Lamp Parameters 


REVIOUS STUDIES'** of the effect of am 
bient temperature on the behavior of fluorescent 


lamps have been limited to the rated current for 
the lamps. With the present interest in high out 
put lamps attention has been focused on lamp cur 
rents considerably higher than previous ratings. 
It is possible that future developments may lead to 
lamp operation at still other currents. In this 
situation it seems desirable to determine the effect 
of bulb wall temperatures over the full operating 
ranges of fluorescent lamps. Also, by presenting 
sufficient data over the operating ranges, extrapola- 
tion of the various parameters to higher currents 
can be made with a fair degree of accuracy 

In making the measurements, a jacket around 
the lamp was used. Through this was pumped 
water from a temperature controlled reservoir. 


Salem, Mass 


AuTnor: Sylvania Electric Products In: 
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This maintained the bulb wall temperature at any 
desired value while the various lamp parameters 
were measured. 

It is seldom convenient to measure the bulb wall 
temperature of a fluorescent lamp in operation. 
However, it has been found that a simple relation- 
ship exists between bulb and ambient temperatures 
as shown in the accompanying Fig, 1. The differ- 
ence between the two temperatures depends on the 
diameter of the bulb, current and fill gas. All 


lamps of the same diameter have the same differ- 


: 


ST *C (BULB AMBIENT 


10 


7 1200 
CURRENT ~ MILLIAMPERES 


Pigure 1. Difference in bulb wall and ambient tempera- 

tures at various currents in still air. Lamps filled with 

3 mm Argon, except 96T12 RS (15 mm, 50 Argon: 

50 Krypton) and 90T17 (2 mm Krypton). Bulb tempera. 
tures measured at center of lamp on bottom. 
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TABLE I~ Comparison of Data from This Study 


with Those of Holden.” 


40T12 (Reheat) 
(AT = 17°C) (AT = 23°C) 
Ambient Temp. 
*c Bulb (% of Maximum, 
This 
Study Holden 


65.5 44.0 
02.5 66.5 
#1.0 
00.5 93.0 
100.0 
97.0 97.0 
91.5 


ence between bulb and ambient temperatures at 
any given current. This is shown in the figure. 
That is, all T-8 lamps with identical fill gas and 
pressure have the same curve. Similarly, all T-12 
lamps have a single curve, ete 

This relationship also depends on the type and/ 
or preasure of the fill gas. This is shown by the 
different curve for the 96T12 (RS 


Argon-Krypton) from that of the regular T-12 


lamp (1.5mm 


lamps (3.0mm Argon) and the different curves for 
the 40T17 (Argon) and 90T17 (Argon-Krypton) 
lamps 

The results obtained in this study compared to 
those obtained by Holden® are tabulated in the 
table and are shown for the 40T12 preheat lamp in 
Fig. 2 


ment between the two sets of data over the range 


This comparison shows fairly good agree 
of temperatures included in this study. However, 
there seems to be a progressive deviation between 
the two sets towards the ends of this range. This 
may be due to the differences in the other lamp 
parameters affected by temperature in the data 
taken by Holden. That is 
conducted at a constant line voltage and ballasting, 


his experiments were 


while the present data were taken at a constant 
current. This comparison indicates the desirability 
of extending this study to both higher and lower 
temperatures although it is felt that the present 
range covers most of the practical temperatures 
of major interest 

The volts and watts of the T-17 lamps (both the 
40T17 and 90T17) 
ently than either the T-8 or the T-12 lamps at low 


vary with temperature differ 
currents, These parameters in the T-17 lamps fall 
off more rapidly on the high temperature side of 
the maximum and then tend to level off. These data 
plas a low current variation in lumen output indi 
eate that at these low currents in the large bulb, 
The data 


for these lamps indicate that “normal” variation is 


the are is verging on an unstable state 
obtained at approximately 300 ma 
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40 80 100 
AMBIENT TEMPERATURE 
Pigure 2. Comparison with Holden's data for 40T12 lamp. 


It would be dangerous to try to draw general 
conclusions from measurements on individual 
lamps such as are included in this study, even 
though the method of presentation adopted here 
gives more than one set of measurements in the T-8 
and T-12 classes. To be strictly rigorous, several 
lamps of each size should be measured. However, 
Drs. Bitter and Waymouth of our laboratories have 
carried out a theoretical analysis of the plasma of 
fluorescent lamps* which had led to results which 
agree very well with those presented here. Bol- 
stered by this theory, the following conclusions are 


stated with a fair amount of certainty : 


1. With imereasing current, all the parameters measured 
reach their maxima at higher bulb wall temperatures. 
The larger the bulb diameter the higher the bulb 
temperature at which maximum efficiency is attained. 
Argon filled lamps reach their maximum efficiency at 
higher bulb wall temperatures than do Krypton filled 


lamps. 


However, it is expected that the real practical 


application of these data will be in the prediction 


of the operating parameters of a fluorescent lamp 
at any ambient temperature and current, if those 
at any other temperature and current are known. 
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60 16.6 52.6 97.5 
70 21.1 4.1 004 100.0 441 
626.7 43.7 00.5 085 49.7 
90 22 492 06.5 552 
100 54.8 93.5 
4 


Left to right: 


Horace H. Homer 
Keith H. Butler 
Martha J. Bergin 


HE IMPROVEMENT of the light output of 
fluorescent lamps, both initially and through- 
out life has been the subject of much study. Con- 
siderable progress has been made during the com- 
paratively short time that fluorescent lamps have 
been commercially available. In 1949 Butler and 
Lowry’ demonstrated that the loss of light output 
could be explained by the use of a three-term equa- 
tion which assigned a specific mechanism to each of 
three periods of the lamp life, and it was shown 
that the losses occurring in each of these three 
periods varied independently. 

In this paper it is shown that by chemically 
treating halophosphate phosphors prior to their 
inclusion in the lamps two things can be accom- 
plished. 

1. An inerease in the effective utilization at the 2537A 

radiation to give a higher light output initially. 


AuTnors: Sylvania Electric Products Inc., Salem, Mase 


1. Lowry, E. F.: “The Long-Term Deterioration in Certain Phos 


phors Exposed to the Low Pressure Mercury Are,” Jour, Electro 
chemical Society, Vol. 956, No. 5, p. 242 (May 1949) 


409 WATT 3500° WHITE 
72 LOW TEMPERATURE Lames 4 
4 
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Pigure 1. Effect of “stabilization” of the phosphor on the 
constants of the Butler-Lowry equation. 
Curve X — Stabilized phosphor 
Curve Y — Unstabilized phosphor 
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Phosphor Stabilization for Better Lamp Performance 


2. Protection of the surface of the phosphor against 
the harmful radiations present in the are stream which 
are the major factors in the slow loss of light output 


with lamp life. 


The effect of this “stabilizing” treatment on lamp 
performance is shown in Fig. 1. The initial light 
output has been materially increased, the slope of 
the maintenance curve has been flattened, resulting 
in a considerable increase in total light output from 
the lamps. Also shown is the change which has 
taken place in the constants of the Butler-Lowry 
equation, 

The effectiveness of this treatment is further 
shown in Fig. 2 in which it is demonstrated that 
the rapid decline in light output usually associated 
with lamps for low temperature service has been 
substantially reduced when the “stabilized” phos- 
phors are used, Since this rapid decline has been 
produced by the excessive bombardment of the 
phosphor by high energy radiation found to a 
greater extent in these low pressure lamps, it fol 


T T T T T T T T 
EFFECT OF TREATMENT ON BUTLER-LOWRY EQUATION 
a os * 408 oe 
a « x 
sO} 
1000 3000 3000 7000 


SURNING TIME HOURS) 
Pigure 2. Effect of “stabilization” of the phosphor on 
maintenance of low-pressure 40-watt T12 3500° white 
lamps. 
Curve X —- Stabilized phosphor 
Curve Y — Unstabilized phosphor 
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lows that the use of such phosphors would be bene- 
This 


is indeed the case as is evidenced by the use of this 


ficial in heavily loaded high wattage lamps. 


“stabilized” phosphor in the new 100-watt Rapid 
Start lamps 

is evi- 
denced by the fact that when such phosphors are 


The effectiveness of this “stabilization” 


used in 40-watt lamps the initial lumen output 1s 
increased by 4 to 8 per cent and the maintenance 
with life has been increased by 5 to 10 per cent. 
This results in an increase in light production of 
about 1,500,000 lumen-hours during the life of such 
lamps. 
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Effect of Operating Variables on Mercury Lamp Performance 


HE circuits for operating mereury lamps can 
be divided into lag, lead, series and constant 
wattage, each with its own distinctive operating 
characteristics. In this paper we present by ballast 
effect 


primary 


upon lamp operation caused by 
by different 
We are also concerned with lamp 
These 


below for the H400-E1 lamp as a typical example. 


type the 
variations in voltage and 
lamp voltages 


current wave shape. factors are discussed 


Variations in Line Volts Affects Lamps Differently 
Depending Upon Ballast Type 
In Fig, 1, 


voltage on the various ballasts, a 10 per cent change 


showing the percentage effect of line 


in primary voltage can change lamp amperes about 
20 per cent, watts 22 per cent and lumens 26 per 
cent for both vertical and horizontal operation, On 
lead ballasts the same type of changes occur but in 
lesser amount. On both the series and constant 
wattage ballasts, changes in line voltage over the 
design 


range have little effect on lamp perform. 


ance. As will be seen, however, the two latter types 
do not have good regulation with respect to differ- 


ences in lamp voltage. 


E. C. Martt 


E. B. Noel 


Variations in Lamp Voltage Affect Operation 
On Some Ballast Types 

Lamps in the 400-watt series having quartz are 
tubes have a voltage range of 120 volts to 150 volts 
due to necessary manufacturing tolerances. On 
lag ballasts it makes very little difference how lamp 


voltage varies since, as shown by Fig. 2, on this 


AvuTHoRs Large Lamp Department, General Electric Co, Nela 
Park, Cleveland, Ohio 


TABLE I~ Comparison of lumen output and electrical values for the H400-E1 mercury lamp for both vertical and 
horizontal burning on various ballasts. Line voltage held constant. 
VERTICAL BURNING 

Lamp Lamp Lamp Lumens Lamp Power a, a, a, ay 

Ballast Lumens Watts Volts Amps Per Watt Factor Lumens Watts Volts Amp 
Lag 20,000 400 136.0 420 50.0 926 100 100 100 100 
Lead 20,100 400 156.5 128 502 90.0 100.4 100 190.5 102.5 
Meries 20 ) 400 137 8.18 50.5 91.8 101 100 100.8 90.4 

Constant Wattage’ 20,000 400 133.38 3.34 50.0 88.2 100 100 98.0 105 

HORIZONTAL BURNING 

lag 14,700 302 131.4 1.26 47.7 914 93.5 98.0 96.7 102 
lead 17,900 aaa 191.7 46.6 895 96.0 96.8 104.4 
Series 14,000 53.24 47.5 89.0 90.0 4.8 96.7 101.3 

Constant Wattaget 17.200 e738 133.5 46.1 03.38 98.2 104 


TA type having a high current crest factor 
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VERTICAL LAMP OPERATION 
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Figure 1. Change in 400-watt quartz mercury lamp performance with change in primary voltage for vertical and 

horizontal lamp operation on lag, lead, series, and constant wattage ballasts. 
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Pigure 2. Change in 400-watt quartz mercury lamp performance for different lamp voltages for vertical and horizontal 
lamp operation on lag, lead, series, and constant wattage ballasts. 
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TABLE I — Lamp current to obtain various wattages for horizontal burning, and lamp watts to obtain 
20,000 lumens horizontally for the H400-E1 lamp. 


Amps for 400 watts 


Amps for 400 watts 


Amps for 412 watts: 


Vertical Horizontal Horizontal Watts to Obtain 20,000 
Ballast Amps Amos Amps Lumens Horizontally’ 
Lag a 100 31 108.5 3.39 106 4l4 
Lead 128 102.5 3.38 106.5 3.57 111.8 418 
Series 1.20 100 3.46* 108 3.56° 111.8 
Constant Wattage’ 3.36 106 3.57° 112 3.68* 115 4251' 


the basis that 7.5% imerease in watts means 10% increase in lumens. 


**A type having « high current factor 


*These figures are not taken from measurements, but are increased im direct proportion to the required wattage 


Assuming lamps have 20,000 lumens vertically 


ballast lamp watts and lumens are nearly inde- 
pendent of lamp voltage. On the constant wattage, 
series and lead ballast, however, this is not the case, 
and lamps on the high side of the normal lamp 
voltage range are subjected to more than nominal 
wattage. On lead and constant wattage ballasts, 
10-volt 
5 per cent, lumens up to 10 per cent 
effects are 
slightly less. From these curves it is evident that 
ballasts are not constant 


for a increase in volts the watts increase 
On the series 
lead, but 


ballasts the similar to the 


the “constant wattage” 
wattage at all with respect to lamp voltage. 


Horizontal Burning May Greatly Reduce 
Lumen Output 


The curves in Figs. 1 and 2 were all based on 
percentage figures, the output of each type of bal 
last being called 100 per cent. However, the abso- 
lute value of lamp lumens, watts, volts and amperes 
varies considerably with ballast type for horizontal 
operation in particular. In Table I the various 
types of ballasts are compared with respect to the 
absolute value of output. For vertical operation 
the differences are mostly very small, When lamps 


are burned horizontally, however, large changes 


z 100 
2 
2 
4 
60; 
« 
Figure 3. Per cent of 500-hour lumen x 60 
output versus hours of burning for lamp ° 
current crest factors of 1.5 and 2.1 for 3 
the 400-watt quartz mercury lamp. u 40 
z 
20) 
a 
a 
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take place. The lumens, for example, decrease 6.5 
per cent on a lag ballast, but 14 per cent for the 
constant wattage circuit. This means that a lamp 
rated at 20,000 lumens in a vertical position will 
only give 18,700 lumens in the horizontal position 
for a lag circuit, 17,900 for the lead, 18,000 for the 
series and 17,200 for the constant wattage. When 
the lamp wattage is increased in order to obtain the 
same lumens as in vertical burning, excessive lamp 
current results in some cases. 


Some Types of Ballasts Have Poor 
Current Wave Form 


We have found that lamp current wave shape 
differs widely depending upon the type of ballast 
used. For example, our measurements show that 
the lag ballast has a lamp current crest factor of 
about 1.5, while the constant wattage ballast has a 
crest factor of 2.1. This high crest factor is not 
necessarily inherent in the design of constant watt- 
age ballasts, but was present in the design tested. 


High Current Crest Factor 
Causes Poor Lumen Maintenance 


We have tested lamps of various makes for 


1.5 CREST FACTOR 


| 24 CREST FACTOR 


3000 4000 


HOURS OF BURNING 


1000 
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stance, after 4000 hours of additional burning, the 
lamps on the ballasts with a crest factor of 1.5 had 
80 per cent of the 500 hour lumens, while those 
burned on the ballast with a 2.) crest factor had 


lumen maintenance under controlled conditions on 
ballasts having a crest factor of 1.5, and those 
having a crest factor of 2.1. The results of these 
tests, which are for vertical operation, are shown 
in Fig. 3. The lumen maintenance on the ballasts only 43 per cent of the 500 hour lumens. 


having the low crest factor is much superior to that 


of the ballasts with the high crest factor. For in- Abstract of Conference Paper No. 18 


Development and Application of Quartz Infrared Lamps 


HE USE of radiant energy for high tempera- 
ture applications has been a desirable goal for 
many years. Until now, a source has been lacking 
that would provide very high concentrations of 
radiant energy. As a result, the use of radiant 
energy has been confined to relatively low tempera- 
ture applications. Higher temperature applications 
are now practical with the development of the j : 
quartz infrared lamp. 7 
Development of the quartz to metal (molyb- Morgan Christensen Alton G. Foote 
denum) foil seal has made it practical to produce 
this new line of lamps. The quartz is able to with- 


stand high temperatures and also thermal shock. 
Data on seven quartz lamps are presented in 


Thus, relatively high wattage loading is possible. p 

In addition, the double-end construction of the lable I. Although their shape and construction are 
lamp places a uniform voltage gradient along the 
bulb, thus making possible the design of a truly 


markedly different, these lamps have many of the 
same characteristics as other infrared lamps, These 
include almost instantaneous warm-up and high 


high voltage lamp. : 
sa radiating efficiency. The fact that they are tubular 
AuTnors; Application Engineering; and Incandescent Lamp Engi makes it possible to design entirely new reflectors 
neering, Large Lamp Department, respectively, of the Lamp Divi 

sion, General Electric Co., Nela Park, Cleveland, Ohio for example the type that will provide uniform 


TABLE I— Data on Quartz Infrared Lamps. 


Circuit Approx Max. Overall Approx. Base Approx Color Bulb 
Watts Voltage Bulb O.D Filament Length Lighted Length Type Life® Temp Type 
500 115-125 %” o-8 aii" 6” 6-inch In excess of 2400°K Translucent 
flexible leads 5000 hours quarts 
1000 230-250 %” on 1313” 10” 6-inch In excess of 2400°K Translucent 
flexible leads 5000 hours quarts 
1000** 230.250 %” O48 114i” 10” 6 inch In excess of 2400°K Clear 
flexible leads 5000 hours quarts 
2500 460-500 4%” ca aati” 25” 6-inch In excess of 2400°K Translucent 
flexible leads 5000 hours quarts 
2500 460.500 %” C-4 281i” 25” 6 inch In excess of 2400°K Clear 
flexible leads 65000 hours quarts 
5000 920-1000 a C-8 534)” 50” 6-inch In excess of 2400°K Translucent 
flexible leads 6000 hours quarts 
5000 920-1000 C-8 534)” 50” 6 inch In excess of 2400°K Clear 
flexible leads 5000 hours quarts 


*Lamps sre designed for horizontal burning — and seal temperature must not exceed 660°F 
**For intermittent burning only. 
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Figure 1. Closely spaced, clear, 1000-watt quartz infrared 

lamps in this installation are used to provide a high 

concentration of radiant energy to simulate the high 

temperatures that aircraft surfaces attain in supersonic 

flight. The units can be adjusted to fit various aero- 
dynamic shapes. 


concentrations of energy or the type that will con 
centrate the energy into a narrow band 
Present applications of quartz infrared lamps 


are divided into four groups: (1) where high con 


centrations of radiant energy are required, (2) 
where a small-sized unit is desirable or required, 
(3) where there is a possibility of thermal shock 
to the lamps, and (4) where energy concentrated 
into a narrow band is required. Quartz infrared 
lamps are now being used in such applications as 
warming and cooking foods, annealing wire, drying 
cloth, drying inks, and expanding bearings and 
gears prior to shrink-fitting. 

The most notable application of the quartz infra- 
red lamps has been in simulating the high tempera- 
tures that aircraft surfaces reach in supersonic 
flight 
quired, the lamps are closely spaced and are usu- 


Since a very rapid temperature rise is re- 


ally operated at approximately twice rated voltage 
Radiating 
150-kw per 


for short periods (about 5 seconds 


element energy densities of nearly 
square foot have been obtained in this manner. 

As a sturdy, compact, and efficient source the 
quartz infrared lamp will find many practical uses, 
Its capabilities are being translated every day into 
a new tool for heating, drying, and baking. It is 
launching a new era in the rapidly expanding infra- 


red field. 
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Some Methods for the Improvement of the Strength 
Of Miniature Filament Lamps 


]. Martin 


HE change to 12-volt electrical systems in the 

automotive industry, and the use of 28-volt 
supplies in aircraft and heavy surface vehicles, 
have presented a challenge to the designer of mini- 
ature incandescent filament lamps 

Increased voltages have resulted in smaller 
diameter and longer length filament designs which 
their resistance to 


consequently are weaker in 


impact and vibration failure 
Westinghou 
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A miniature lamp filament is subjected to a 
series of impacts and shocks, not only during its 
life, but especially at the time of installation and 
final testing of the product in which it is used. In 
addition, the lamp must withstand severe tests on 
a selection basis. These tests are devised by both 
the lamp and product manufacturer as an insur- 
ance for lamp quality 

Three types of equipment which duplicate field 
conditions are, shaker tables which seek the reso- 
nant frequency of the lamp filament, the mild im 
pact tester which shocks the lamp filament and 
causes it to vibrate at its resonant frequency. and 
is applicable to a large number of lamps simul- 
taneously, and the hot shock tester which causes 
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Figure 1. This impact tester excites the lamp filament 

many times per minute as the lamp-holding frame is 

raised and then lowered onto the steel anvil by the action 
of the step cam. 


the filament to deform rapidly as it is stressed 


beyond its elastic limit 

Fig. 1 shows a type of a mild impact tester, while 
Fig. 2 illustrates the motion of this tester and the 
resulting effects on several turns of an ineandes- 
cent filament. 

In this paper, three methods of attack are con- 
sidered as a means for prolonging the life of a fila- 
ment under conditions of impact and vibration 
These are: 

1. The use of a filament support of the proper shape and 


2. The increase in the diameter of the filament wire by 
reducing its design efficiency. 

3. The change in the erystal structure of the filament 


wire by metallurgical means 


The filament support or anchor should provide a 
“cushioned” support for the vibrating coil. The 
resonant frequency of straight molybdenum sup 
port wire as a function of its length is plotted in 
Fig. 3. 

The wire diameter of the lamp filament can be 
increased by lowering the design voltage or by 
increasing the life of the lamp. These changes are 
made at the expense of lamp efficiency but; since 
the operating temperature of the filament will be 
decreased and the cross sectional area of the fila 
ment wire increased, an improvement in filament 
strength should be noted 

The strength of a tungsten filament is intimately 
related to its crystal structure. Various additives 
mixed with the tungsten powder during processing 
affect the structure and consequently the strength 
of the filament. 

Filaments wound from pure tungsten wire “flash 
over,” when heated, into short crystals approxi 
mately the diameter of the wire. This type strue 
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DISPLACEMENT OF IMPACT 
TESTER FRAME IN MILS 


DISPLACEMENT OF CO! 
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Figure 2. The upper curve is a plot of the displacement 

of a lamp on the impact tester shown in Fig. 1. The two 

lower curves show the change in amplitude of vibration 

of the two center turns of a filament as it is excited by 
the motion of the impact tester. 


NATURAL RESONANT FREQUENCY — C.P.S. 


% 9 0 8 4 19 20 


LENGTH OF STRAIGHT MOLY WIRE~ MM 


The relation between the length and the nat- 
straight molybdenum wire 


Figure 3. 
ural resonant frequency of 
used for filament anchors. 


ture causes the filament to deform easily when the 
lamp is subject to impact and failure occurs rapid 
ly. By using the proper additives, the structure of 
the heated filament is made up of long interlocking 
erystals which add appreciably to the strength of 


the wound coil 
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On the Effect of Various Metal Electrodes on 
Brightness Waves in Electroluminescence 


of an electroluminescent 
cell is defined as the curve showing the instan- 


HE “brightness wave 


taneous light output of the cell as a function of 
time during one cycle of the applied alternating 
potential. The principal characteristics of a typi- 
eal brightness wave are shown in the accompanying 
For each half cycle of the applied potential 


there may appear two peaks in the 


figure 
(eurve 1) 


brightness wave (curve 2), although the “secondary 
peak” may be only an inflection in the curve, as 
shown in the figure, or be entirely absent. The 
secondary disturbance may oceur before or after 
the main peak. The brightness wave may be char- 
acterized by the difference in phase, », between the 
main peak of the brightness wave and the voltage 
wave, and by two ratios. The modulation ratio, m, 
defines the difference between the two main peaks 
which oceur during successive half-cycles or m 

2 (B, B,)/(B, + By). The disturbance ratio, 
d, relates the height of the secondary peak to that 
B./B, and 


In general d and d are nearly equal 


of the associated main peak, i.¢., d 
ad = B,/B,’ 

The electroluminescent cell consists essentially of 
a phosphor powder, together with an electrical in- 
sulating material of some kind, placed between two 
electrodes; one of these electrodes must be trans- 
parent, such as a piece of glass with a thin tin 


Transparent Electrode 
sitive 


negative 


Figure 1. Variation of the phase angle » as a function 
of the thickness of the cell. The solid curve is the 
theoretical curve. 


AuTHOR Laboratoire de Laminescence, Faculté des Sciences de 
Université de Paris, France. Consultant, Westinghouse Lamp Divi 
sion, Bloomfield, N. J 
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Protessor Georges Destriau 


oxide conducting coating, while the other is usually 
metallic. The form of the brightness waves is de- 
pendent upon the following factors : 


1. The applied field strength, 

2. the frequency of the applied feld, 

3. the ratio between the thickness of the phosphor and 
that of the insulator, 

4. the thickness of the phosphor layer itself, and 


5. the nature of the metallic electrode. 


If the cell is symmetrical (both electrodes of 
conducting glass, for example), the phosphor is 
embedded in the insulator, and the phosphor-insu- 
lator layer is not too thick, then the secondary 
peaks of the brightness wave usually do not occur 
and the modulation ratio is also small. If the thick- 
ness of the phosphor layer is made greater than a 
certain value, however, or if the metal electrode is 
in contact with the phosphor, or separated from it 
by a very thin insulating layer, then the secondary 
peak (or inflection) appears and is dependent in 
magnitude upon the nature of the metal electrode. 

In this paper the effects of all the above factors 
on the brightness waves are discussed, but particu- 
lar attention is paid to the effect of the metal back- 
ing. It is observed that the phase angle, », for a 
given voltage and frequency is smaller the lower 
the eleetronie work function of the metal. With 
one phosphor sample (ZnS:Cu, green, Lehmann) 
the modulation ratio and the disturbance ratio are 
essentially independent of the metal electrode, al- 
though there is a small change in the appearance 
of the secondary disturbance. With another phos- 
phor, (ZnS:Cu, blue, Destriaun C10), however, the 
disturbance ratio is greater the lower the electronic 
work function of the metal, while the modulation 
ratio also shows the same trend. For these experi- 
ments electrodes of aluminum, indium, copper, sil- 
ver, gold, lead, wolfram, palladium, and lithium 
were used. 
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Aceording to official 1.E.8S. Procedure, 
LES. Gold Medal 


Award, for consideration by the 1955-56 


nominations for the 


committee, must be received at the head 
quarters office by January 1. 

Nominees for the award need not be 
members of the Society, nor citizens of 
the United States or Canada, and may be 
nominated at any time by any member 
of the Society, by presenting to the 
General Secretary at Headquarters the 
name of the 
plishments in his field are deemed worthy 
This 


engineering, design, applied illumination, 


individual whose accom 


of such recognition. field may be 
opties, ophthalmology, lighting research, 
edueation, or administration and manage 
ment. 


In order for a candidate to be con 


sidered for the award of a given year, a 
letter requesting his consideration shall 
be delivered to the General Office before 


U. S. National Committee, C.1.E., 
To Meet in October 


The Annual Meeting of the United 
States National Committee of the Inter 
national Commission on _ Illumination 
(C.1.E.) will be held on Thursday and 
Friday, October 27 and 28, 1955 at the 
Skytop Lodge, Skytop, Pa., near Creseo 

The principal business of the meeting 
will be the election of officers for the 
period 1955 to 1959 and the selection of 
personnel for the various technical and 
working committees. These actions will 
set the pattern for the four-year period 
culminating with the Brussels Sessions in 
1959. Officers of the U. 8. National 


Committee now are: 


Arthur A. Brainerd, President 
Willard C. Brown, Vice President 
Louis E. Barbrow, Secretary 
Theodore D. Wakefield, Treasurer 


In addition, at the October meeting, 
recommendations tentatively adopted at 
the Zurich 
and dissents, if any, agreed upon. 


sessions will be considered, 
Any 
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Gold Medal Nominations Due January | 


January 1 of that Nominations 
and records from previous years, as re 
viewed and referred to the next year’s 
committee by Medal 
Committees, will be given consideration 


year. 


previous Award 
along with new nominations. 

The Gold Medal, the Society’s highest 
award, is given “for the purpose of 
giving recognition to meritorious achieve 
ment which has conspicuously furthered 
the profession, art or knowledge of illu 
minating engineering.” It is accompanied 
by an appropriate engrossed parchment 
certificate of award. 

Recipients of the award since its estab 
lishment in 1944, have been: George H. 
H. Stickney, Preston 8. Millar, E. C. 
Crittenden, Matthew Luckiesh, Sir Clif 
ford Paterson, Ward Harrison, W. F. 
Little, H. H. Magdsick, E. F. 
Recipient of the honor this year is J. L. 
1951 


Lowry. 


Stair. No awards were made in 


and 1953 


one desiring to comment on the Zurich 
recommendations should contact the See 
retary of the U. 8. National Committee, 
Mr. L. E. Barbrow, National Bureau of 


Standards, Washington 25, D. C. 


ASA Approves Standard on 
Office Furniture Reflectances 


Sponsored by the National Office Man 
agement Association, American Standard 
X2.1.3 covering the reflectance of furni 
ture for general office use has been ap 
proved by the American Standards Asso 
ciation. 

The Standard, which carries the NOMA 
designation of N1.3-1954, 
flectances for office furniture and 
(excluding 


specifies re 
Asso 
surfaces 
trim and within the 
of 0.35 plus or minus 25 per cent. Sur 


ciated equipment 


decoration ) range 
faces and finishes are required to be non 
glossy. 

R. L. LES. Official 
Representative to the sponsoring organi 


Oetting is the 


zation. 


Joint SPI-IES-NEMA Committee 
Meets for Progress Report 


The joint committee on Plastics for 
Lighting, established jointly by the So 
ciety of the Plastics Industry, the Na 
tional Electrical Manufacturers Associa 
tion and I.E.S., is continuing its work 
on arriving at a standardization program 
and investigations in the use of plastics 
for lighting equipment. The last general 
committee meeting was held May 25, at 
which the various subcommittees of the 
Steering Committee reported progress in 
their specifie endeavors. These subcom 


mittees are on General Requirements, 
Properties and Measurements, and Main 
tenance. New chairmen were appointed 
to two of these groups, W. M. Bagley of 
head the Mainte 


nance Subcommittee and Robert Moyer 


Sylvania Electrie to 
of Monsanto Chemical to be chairman of 
the Properties and Measurements Sub 
committee. 

The next general meeting of the Joint 
Committee has been scheduled for early 


November 


Seeing-Lighting Course 

Offered in Chicago 
The 

Lighting” co-sponsored by the 


second course on “Seeing and 
Chicago 
Lighting Institute and the Illinois Col 
lege of Optometry, will begin October 5, 
aceording to Dr. Richard Feinberg, dean, 
who will give one of the opening lectures 
Dr. 8. K. Guth, direetor of lighting re 
search, Nela Park, General Electric, will 
Mr. Carl W. Zer 


Lighting 


he the other keynoter 
sen, managing director of the 
Institute, with the cooperation of Dr 
Feinberg, planned the course, ‘ 
Open to optometrists, the course will 
cover eleven weekly series consisting of 
two lectures each given by ICO faculty 
members and specialists in the lighting 
fleld. 
optometric 


Devoted to recent advances in the 
lighting engi 
planned for op 


sciences and 
neering, the course is 


tometrists who desire additional basic 


and up-to-date information in their fleld 
and in lighting. Classes will be held at 
the Lighting Institute and at the College 
Guth, 


In addition to Feinberg and 


TELECAST—Lighting News of Current Interest 5A 


others who will eonduet the course are Alfred A. Rosenbloom and Carl Shepard, The eleven sessions will cover the fol 


Professors G. BR. Peiree and Harry Horn, all of ICO lowing topies: 


niver of Illinois; Kerr unders, The success of the first course, offered Gomeen 
Chieago Lighting Institute; Carl F. Jen ‘ sd 
: in the Fall of 1953 under the e¢o sponsor The Concept of Seeing, by Dr. Richard Fein 
een W estinghouse Eleetrie ; Walter 
berg Introduction to the modern concepts 
ship of the Chieago Lighting Institute ef sccing; physical, paychelesical. pl 
yh y air mychologica shysio 


General Blests William Foulks. Curtis and Northern Illinois College of Optom logical aspects of sight. The sight-light rela 
etry, and the widespread interest in it, onshig mplications of ing in a work 


Granville, Container Corp.; Ben Avery, 


world and in recreation 

min Electric; Francis D. Wyatt, Chieago rought many requests to have it re The Concept of Lighting. by Dr. 8. K. Guth 
; s Broad concept of lighting and seeing 

peated. Tuition fee for the entire series lighting for accurate and rapid perception 


Lighting Benjamin 8 tjenson, Benja 


Park District and consultant on street 


is #25. Certifieates will be issued to for easy seeing; for the entire visual envi 


lighting Drs Paul Shulman, Roy 
Te shima ard Tennant, La 0 Manas, those re gists d who complete the course. — Gus on 
12 

Opties in Relation to Seeing, by Dr. Paul 
Shulman Basic studies of action of light 
as it travels through an optical medium 

Ophthalmic lenses and prisms 
Color Nomenclature by Walter Granville — 
Definition of basic color terms, including 
description of the Ostwald Muneell and 

CIE color systems 


19 


Physical Optics and Its Applications, by Dr 
Carl Shepherd Discussion of applied opti 
cal inetrumentation 

Light Sources, by Ben Avery Physical char 
acteristics of light, theories of li¢ht: chara 
teristics of light sources: incandescent, fluo 
rescent, and vapor lamps 


26 


Anatomy and Physiology of the Human Eye 
by Dr. Roy Teshima Grose description of 
the human eve Its tunics and opti-al 
media. Description of the eve muscles and 
ocular appendages Eve movements Con 
vergence and accommodation The pres 
bropic eve 

Lighting Standards, by Carl F Jensen 
Partors that influence the establishment of 
standards discussion of standards avail 
able today 

Novemnger 2 


Measurements of Vision: Part I, by Dr. Rich 
ard Tennant The Snellen Fraction. Mens 
urements of vision and loss of vision in 

Speakers at the Seventh Annual Spring Lighting Conference of the I.E.8. Sa ee ee 
ests recognition char 
Milwaukee Section, May 20, were: left to right, Merle Keck, L. Van Dermark, Skills and fields 


George Gilleard, Richard E. Krug, James M. Ketch, and Burton H. Monroe. ‘“«htine Measurements: Part I, by G. R 


Peirce Introduction to laboratory instru 
Standing is I. L. Illing, Chairman of the Conference. Dr. D. B. Harmon, not ments: integrating sphere, reflectometer, 
shown in the photo, was also a speaker. photometer heads and spectograph 
NOVEMBER 0 
Measurements of Vision: Part II, by Richard 
Tennant 
Lighting Measurements Part Il 
Peirce The foeotcandle brightness and 
visibility meters Laboratory and practical 


methods of measurement 


Novemeprr 16 
Visual Peycholocy Part I, by Dr. Leo Manas 
Attention and perception in relation to 
Vision Laws of learning as «a basis of 
visual training 
rightness Contrast, by Prof. Harry Horn — 
Current illuminating engineering concepts 
and specifications of the relationship between 
brightness and contrast in illumination 


Novemerr 23 


Visual Psychology Part I! by Dr. Leo 
Manas Psychological approach to color 
isior Stereopsis Positive und «negative 
images. Color blindness 

Residential Lighting by Kerr Sanders 
Functional vieual activities in the home and 
hehting solutions decorative ighting tech 

niques for contemporary living 


NOVEMBER 530 
School Vision, by Dr. A A. Rosenbloom 
Visual skille and visual environment for 
satisfactory performance in schools and 
study Seeing problems of school children 
Attendance at a meeting session of the Milwaukee Conference. For details on the “choo! Lighting Design. by William Foulks 
How to provide for comfortable 


program, see June LE., page 27A. seeing conditions the lassroom 
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Industrial Vision, by Dr. Richard Feinberg — 
Application of ophthalmic knowledge to the 
occupational field. Seeing demands on the 
job and how they are met. Relationship of 

production, human welfare and loss 
prevention 

Industrial Lighting Design, by B. 8 
Jr Discussion on providing lighting for 
safety and production in industry 


seeing 


Benson, 


DeceMrer 14 


Motor Vehicle Driver's Vision, by Dr. Carl 
Shepherd Exploration of vehicle driver's 
vision Vision standards in the various 
states. Tests for driver vision 

Highway Lighting, by F. D. Wyatt Lighting 


engineer's contribution to better nighttime 


vision on highways and expreseways in and 
around Chicago 


Lighting Design Study 
Conducted at Cornell 


Under a grant from Lightolier Corp., 
a two-year study, aimed at getting archi 
tects and builders to treat lighting as a 
basie part of home design, will be con 
ducted by the Cornell University’s Hous 
The study will first 


requirements for 


ing Research Center. 


formulate basic good 
home lighting, and then investigate engi 


neering and design. 


International Design Conference 
Held in Aspen, Colorado 


Designers, artists, architects, sculptors 


and educators from design schools 


throughout the world met during the 
third week in June for their fifth annual 
conference on the varied aspects of de 
Theme of the 
What are the 


The daily meetings and 


sign. conference was 


“Crossroads Directions 
of the Arts?” 
seminars consisted of a series of panel 
discussions, dissertations and exhibits on 
the character and future of design, high 
lighted with slide and film presentations 
at evening sessions. 

The 


Communication, 


sessions were on the subject of 


Edueation, Light and 


Structure, and Landseape. 


The speakers’ panel for the session on 


Light and Structure included Harry 
Bertoia, Seulptor and Walter Netsch, 
Architect, from the United States: Wil 


liam de Majo, Designer from England: 
and Kiyoshi Seike of the Tokyo Insti 
tute of Technology. Emphasized in the 
followed 


experiments in 


informal] discussions which was 


the necessity for Pure 


Design research and experimentation, 


not considered wasted. Research into 
advanced pure design was pointed out as 
resulting in tangible benefits to the light 
ing manufacturer 

In the 


scape, a 


session on Cityscape and Land 


motion picture presentation on 


shopping centers, by Vietor Gruen, archi 


tect, portrayed the trends in this type of 


development. It was demonstrated that 
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LIGHTING CALENDAR 


Society Events 


September 12-16, 1955 Iuminating Engi 
neering Society, National Technical Conference 
Hotel Statler. Cleveland. Ohio 


October 13, 1955 Meeting of the I.E.8 
New York, N. Y 


Industry Events 


Institute of 
Meeting 


American 
Pacific General 


August 15-19, 1955 
Electrical Engineers, 
Butte, Montana 

September 12-14, 1955 


of Electrical Engineers 


American Institute 


Electrical Conference 


of the Petroleum Industry, Shamrock Hotel, 
Houston, Texas 
September 25-28, 1955 National Associa 


tion of Electrical Distributors, Annual Conven 


tion Pacific Zone, Empress Hotel Victoria 
B. ¢ 

September 27-29, 1955— Electrical Progress 
Show, Convention Hal Philadelphia, Pa 
October 1, 1955 (Tentative) Inatitute of 
Traffic Engineers, 26th Annual Meeting, Pitts 
burgh, Pa 


National Electronics Con 
Chicago, 


October 3-5, 1955 


ference, Hotel Sherman 


October 3-7, 1955 
Engineers 
Placid Club 


Society of Motion Picture 


and Television 78th Semi-annua! 


Convention, Lake Eesex County, 


N.Y 
October 3-7, 1955 


American Institute of 


Electrical Engineers (Fall General Meeting), 
Morrison Hotel, Chicago, Ill 
October 5-7, 1955 Canadian Electrical 


Association (lith Annual Meet 
Hotel Niagara Falls 


Manufacturers 
ing Sheraton Brock 


Ontario, Canada 


surface-mounted lighting units with eye 
appeal are as prevalent as recessed equip 
ment, in spite of lower ceilings and con 
struction economies, Other speakers on 
this panel were Arthur Drexler, Museum 

Art, and Dr, Albert Parr, 
Museum of Natural History, 
United States, and Ito, 


architect from Japan. 


of Modern 
American 


from the Koichi 


Solar Energy Is Topic 
For World Symposium 


interest of both sei 
World 
on Applied Solar Energy will be held at 
Ho Hotel, Phoenix, Ariz., 
Sponsors of the 
Applied 


Insti 


for the 


industry, a 


Designed 
ence and Symposium 
the Westward 
November 1 
meeting are the 
Solar Energy, Stanford 


tute and the 


through 5. 
Association for 

Research 
Unive rsity of Arizona The 


program and work sessions of technical 


nature are expected to attract attend 


ance in excess of 800 from throughout 


the world. 
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October 11-14, 1955 -—— National 
Industries Show, 69th Regiment Armory 
York, N. Y. 


National Safety Coun- 
Congress & Exposl- 


October 17-21, 1955 
cil, 43rd National Safety 
tion, Chicago, 


Annual Meeting 


Standarda, 
Washington, 


October 24-26, 1955 
and Sixth National Conference on 
American Standards 
¢ 


Association, 


October 30, 1955—Week of National Elee- 
trical Contractors Association, Waldorf-Astoria, 
New York, N. ¥ 


November 1-3, 1955 Fifth Industrial Elee 


tric Exposition, Hotel Wm. Penn, Pittsburgh, 
Pa 

November 2-5, 1955 National Electrical 
Contractors Association Annual Convention, 


Waldorf-Astoria Hotel, New York, N. ¥ 


National Electrical 
Meeting, 


November 14-18, 1955 
Manufacturers Association, Annual 
Traymore Hotel, Atlantic City, N. J 


Chicago Exposition 
ASME, 


November 14-18, 1955 
& Power and Mechanical 
Chicago Coliseum, Chicago, Ill 


Engineers 


November 28- December 1, 1955 Ninth 
Air Conditioning & Refrigeration Exposition, 
Auditorium, Atlantic City, N. J 


American 
Winter Gen 
York, N. ¥ 


January 30- February 3, 1956 
Inatitute of Electrical Engineers 
eral Meeting, Hotel Statler, New 


Electric 


Pebruary 26-29, 1956 National 
Jefferson 


Sign Association, Annual Convention 
Hotel, St. Louis, Mo 


Flectrical 
Reach 


National 
Edgewater 


1956 


Association 


March 12-16, 
Manufac turers 


Hotel, Chicago, I 


New York Section Schedules 
Annual Illumination Course 


course in Fundamentals of 
offered 
of is 


weekly 


The 
Illumination, 
New York Section 


scheduled as 12 


basic 
annually by the 
again 

The 
funda 


classes will cover the important 
mentals and problems and techniques of 
the various lighting fields, with special 
attention given to current problems and 
held 


September 19 to December 12 


trends. Classes ar from 6:30 to 
8:30 p.m., 
26), in Room 


Building, 4 


(ity 


(no ¢lass on ptember 
Edison 


York 


815, Consolidated 
Place, New 
coordinator is P. R. Herrick, 
New York, 
staff are Lou Goren, Smith 


Irving 

Course 
General Eleetrie Co., and 
others on the 
Lighting; H. Peters, Consolidated 
and M. Haaskina, 
The text 


Handbook 


eraft 
Westing 


Edison ; 


Bloomfield used is the 


house, 


LES 


the first 


Lighting provided at 


meeting, September 19, at a 


special price to registrants. 
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Topics covered at the twelve sessions 


are: 

Beptember 19 Theory of Light and Vision, 
artificial light end ite relation to human 
eyes M. Heakine 

Octeber IDumination. termi 

fundamental relations 

diatribation curve MF 


Physics of 
nolog measurement 
of light Haakine 


Mercury 


character 


Incandescent and 
conetruction 


October 10 
Lampe 
latices and applications MF 


lamp types 
Haskins 
lam pe haracteri« 


elreultry R 


October 17 Fluorescent 
thea performance end 
Herrick 

October 24 
of methods of light 

maintenance and 


Lighting Fixtures, basic analysis 

control used in practice 

installation mechanical 

considerations Louw Goren 

Oletober Design of Interior Lighting In 
stallations, the methed of lighting 


Low Goren 


lumen 

computation 
November 7 School Lighting 
problems 


application of 

layout techniques brightness con 

siderations Loa Goren 

November 14 Office Lighting, basic problem« 
of quantity and quality, new lighting meth 
oda H. Peters 

November 21 Store Lighting 


display, shew 


windows, atmosphere H. Peters 


November 24 Industrial Lighting, incandes 

cent, mercury and fucrescent systems, sup 

plementary lighting H. Peters 

lecember Economics and Maintenance 
selection of the lighting system from the cost 

owning and operating costs; re 
lamping and cleaning P. KR. Herrick 

December 12 Lighting, the point 
by point methed of lighting computation — 


Herrick 


standpoint 


Outdoor 


Tuition for members of LE.S., A.1L.E.E 
and A.1.A. ia $10 for the course, #20 for 


all others 


Study Groups Organized on 
Technical Report Writing 


A new series of study groups designed 
to provide training in the elementa of 
report writing is being sponsored by the 
Institute of Electrical 


meetings will be held at 6:30 


American Engi 
neers, The 
to 8:30 pom 
14, in the 13th 
Consolidated 
New York City 
The ten 
reports, parte of the 


on Fridays starting October 
Auditorium of the 


4 Irving Place, 


Edison Co., 


sessions will cover: types of 
report, writing style 
analysis, writing style, grammar refresh 
er, grammar and punctuation, mechanical 
detail, prepared 


illustration, profes 


sional literature and clinical discussion 
Fach of the seasions will be pre sented by 
G. B. A. Skroteki, Editor of 
Power magazine and instructor at Cooper 


Tuition for the 


A associate 
Union series is 25 


Registration is at the opening meeting 


National Science Foundation 
Makes 16] Grants 


The National Science Foundation has 
announced 161 totaling about 
$1,820,540 during the 
ending June 30, 1055, for the 
of basic research in the natural sciences, 


grants 
awarded quarter 
support 
for conferences and studies on science, 
information exchange, and for 
register. The 
by the 
Foundation on the 
Alan T. Water 


man, Direetor of the Foundation 


scientific 
the scientific manpower 
research were approved 
National 


recommendation of Dr 


grants 
Science 


Dates Set for Six Years 
Of AIEE Meetings 

The 
Engineers has announced the setting of 


American Institute of Electrical 


meeting dates for the next six years, as 


recommended by their Committee on 


Planning and Coordination. Dates of 


their General Meetings are: 


October 4-7, Chicago, Il 

January 3° Feb. 3, New York, N. Y 
dune 25-29, San Francisco, Calif 
October 1-5, Chicago, Ill 
January 21-26, New York, N. ¥ 
June 24.28, Montreal, Que 
October 7-11, Chicago, Ill 
January 20-24, New York, N. Y 
Jane 23-27, Buffalo, N. Y 
August 148-22, Sacramento, Calif 
October 27-31, Pittsburgh, Pa 
January 19-24, New York, N. Y 
June 22-2 Seattle, Wash 
October 12-16, Chicago, Ill 
February 1-5, New York, N.Y 
19-24, Atlantic City, N. J 
October 10-14, Chicago, Il 

June 19-23, Ithaca, N. ¥Y 


19055 
1056 


22.294 


June 
1961 


Dates for some of the District meet 


ings have also been announced 


IT SEEMS TO ME 


Maintenance Factors and 
Illumination Levels 


1955 issue of I.E. I at 


tempted to point out some confusion in 


In the July 


thinking about maintenance factors for 


classroom lighting systems. The confu 


sion evidently extended to my own de 


velopment of a substitute formula, be 


enuse the last paragraph should have 


read as follows: 


“Om the other hand, if we mean the 


1956 — September 17-21 


1957 September 9-13 


17-22 


1958 August 


1.E.S. National Technical Conferences 


Hotel Statler, Boston, Massachusetts 


Biltmore Hotel, Atlanta, Georgia 


Royal York Hotel, Toronto, Ontario 
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This little monster was created as part 
of the advertising campaign of Ken- 
necott Copper Corp., to illustrate in- 
adequate wiring. The campaign, now in 
its second year, is intended to reach 
over 140,000 electrical contractors and 
merchandisers during 1955. His mon- 
icker is “Skimpy.” 


30 (footeandles) to be a true minimum, 
we should calculate as follows: 

Required 30 & floor area 
Number of 
Luminaires 


lamp 
lumens 
per x CU & 
fixture 


-1) 


(2mf 


“What this means is that if we want 


to ecaleulate for minimum illumination 


instead of average illumination, we 
(2mf — 1) 


version of the lumen 


should use wherever we now 
use (mf) im any 
formula.” 

My point about maintenance factor 
meaning the average between the highest 
and the lowest illumination levels is still 
valid, beeause the /.2.8. Lighting Hand- 
book, Second Edition, Page 9-1, says that 
the maintenance factor is used to “esti 
mate the ratio of average in-service illu 
mination to the initial level.” 

i have noticed a further anomaly in 
that the Handbook 


pages 9-7 to 9-15 show some maintenance 


typical fixtures on 


factors as low as 0.40. These would be 


impossible under the present definition 
of maintenance factor, because anything 
an in 
WILLARD 


Products, 


0.50 and smaller would require 


finite number of luminaires 
ALLPHIN, 


Ine., Salem, Masa. 


Sylvania Electric 


(Continued on page 42A) 
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| SUSTAINING MEMBERS 


Acme Electric Corp. 


Cuba, N.Y J. A. Comstock 
Advance Transformer Company 

7090 No. Western Avenue 

Chicago 18, I! 4. Feinberg 


Alabama Power Co 


Birmingham, Ala George L. Morris 


Aluminum Co of America 
1501 Alcoa Building 
Pittsburgh 19, Pa C. Braglio 
Amaigamated Uectric Corp., Ltd. 
584 Pape Ave., Toronto, Ont., Canada 

W. A. Dalrymple 
American Concrete Corp 
5007 N. Kimberly Ave., Chicago 90, Lil. 

Lewes 

American Sterilizer Co 


Eric, Pa Horace Wm. Alexander 


Appleton Electric Co 
1701-1750 Wellington Ave 
Chicago 15, ttl Norton Appleton 
Arizona Public Service Co 
P. ©. Bow 2591, Phoenix, Ariz Don Willu 
Arkansas Power © Light Co. 
Little Rock, Ark Max Sudduth 
The Art Metal Co 
1614 FE. 40th St., Cleveland 3, Ohio 

George BE. Glatthar 
Atlantic City Electric Co 
1600 Pacific Ave., Atlantic City, N. J. 

John B. Taylor 

BM D and inc 
7020 Walker &., Lowls Park 


Minneapolis 16, Minn Cecil H. Branham 


Baltimore Gas G Electric Co 

1212 Lexington Bidg 

Baltimore |, Md M.C. Albrittain 
Barrett Division 

Allied Chemical G Dye Corp 

P.O. Box 27, Station I 

Toledo 14, Ohio Dr. Bigelow 


Benjamin Electric Mig. Co. 


Des Plaines, Il Benjamin Benson 


Black G McDonald Limited 
200 King Street W., Toronto, Ont., Canada 

W. J. MeDeonald 
Blue Ridge Class Corp. 


Kingsport, Tenn James Herbert 


Board of Water and Electric Light Commissioners 
116 W. Ottawa &., P.O. Box 570 


Lansing 5, Mich Ernsberger 


Boston Edison Co 
99 Boylston St., Boston 12, Mass. FR. B. Brown, Jr. 


British Columbia Electric Rwy. Co., Ltd 
570 Dunsmulr Vancouver, B. C., Canada 

HN. Walters 
Brockton Edison Co 


56 Main %., Brockton 67, Mass W. A. Forbush 


California Electric Power Co 
P.O. Box 5/2, Riverside, Calif 


Cambridge Electric Light Co. 


Robert W. Dowd 


Cambridge 19, Mass James L.. Corrigan 
Canadian General Electric Co., Ltd. 

ledustrial Products Division 

212 King &., Torente, Ont R.M. Lowe 


Canadian General Electric Co., Ltd. 
Lamp Division 
165 Dufferin & 


Teronte, Ont Lindsay 


(Note: Names of Official Representatives 
appear in italics.) 


Sustaining Members 
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Canadian Line Materials, Ltd. 
Postal Station H., Toronto 15, Ont., Canada 
L. B. Messinger 


Canadian National Exhibition Association 
Exhibition Park, Toronto,Ont. &. McCailum 


Canadian Westinghouse Supply Co. Ltd. 
195 Pleet St. 
Toronto, Ont., Canada 5S. W. McKnight 
Canning, Pekara, Inc. 
2144 N. Wood St. 
Chicago 14, Il. Claude E. Canning 
Celine, Inc. 

P.O. Box 448, Batavia, Il. Rudolph C. Hultgren 


Central Hudson Gas and Electric Corp. 


50 Market &., Poughkeepsie, N.Y. Dexter 
Central Illinois Light Co. 

516 Jefferson Ave. §., Peoria 2, Til. W.F. Bolle 
Central Iilinois Public Service Co. 

607 Adams &t., Springfield, Il. B.L. Palm 
Central Louisiana Electric Co., Inc. 

P.O. Box 1096, Lafayette, La. J. R. Gaugler 


Central Maine Power Co 
9 Green St., Augusta, Maine Roland W. Hes 
Central Power G Light Co. 
P.O. Box 2121, Corpus Christi, Texas 
James M. Williams 


Champion Lamp Works Div. of Consolidated 
Electric Lamp Co. 


600 Broad St., Lynn, Mass. Ellery H. Raddin 


Cincinnati Cas G Electric Co. 
Fourth & Main Sts., Cincinnati 1, Ohio 
J. R. Hartman 


City of Burbank, California Public Service Dept. 
164 W. Magnolia Boulevard, Burbank, Calif 
Ralph Foy 
City of Glendale Public Service Dept. 
119 N. Glendale Ave., Glendale 6, Calif 
L. W. Grayson 


City of Riverside Light Dept. 


P.O. Box 826, Riverside, Calif. A.J. Kennedy 
City of Seattle, Dept. of Lighting 
1015 Third Ave., Seattle 4, Wash. P. C. Spowart 


City of Tacoma 
Dept. of Pub. Util, Light Div. 
PO Box 1659, Tacoma |, Wash. Roy H. Weston 
The Cleveland Electric IMuminating Co 
75 Public Square, Cleveland |, Ohio 

R.C. Hienton 


W. Cole Ce., Inc. 
520 E. 12th St., Los Angeles 15, Calif 
Russell W. Cole 


Colonial Premier Corp 
466 W. Superior St., Chicago 10, Ill 
Richard Weu 

Columbia Electric G Mfg. Co. 
Box 2180, Spokane, Wash Walter A. Toly 
Cotumbus and Southern Ohio Electric Co 
215 North Front Street 
Columbus 15, Ohio H.S. Corn 
Commercial Light Co. 
#41 W. Washington Bivd., Chicago, Ill. 

Michael R. Fine 


Commonwealth Edison Co 
72 W. Adams &., Chicago 90, Ill 
G. K. Hardacre 


Compco Corporation 
2251 W. St. Paul, Chicago 47, Ill. 
Lawrence H. Wrobel 


Connecticut Light G Power Co. 


P.O. Box 2010, Hartford |, Conn. A.M. Wade 


Consolidated Edison Co. of N. Y., Inc. 


4 Irving Place, New York 5, N.Y ]. F. Gunther 


Consumers Power Co. 
212 Michigan Ave. W., Jackson, Mich. D. £. Karn 


Consumers Public Power District 


1452 25th Ave., Columbus, Nebr. W. H. Sinke 


Continental Electrical Construction Co. 
53540 Southport Ave., Chicago 15, Ill. Leo W. Wits 


Corning Class Works 


Corning, N.Y. George W. Douglas 


Coyne Electrical School, Inc. 


500 So. Paulina St., Chicago 7, Ill. John Hanan 
Crouse-Hinds Co. 

Syracuse I, N.Y. 4.H. Clarke 
Crouse-Hinds Co. of Canada, Ltd. 

7 Labatt Ave., Toronto, Ont. F.R. Jeflery 


Curtis Lighting, Inc. 
6155 W. 65th St., Clearing Station 


Chicago M4, Ill. John A. Wright 


Curtis Lighting of Canada, Ltd. 
195 Wicksteed Ave., Leaside, Toronto |2, Ont. 
H.L. Wright 


Cutler Electrical Products, Inc. 
5524 Haverford Ave. 
Philadelphia 59, Pa. David Cutler 
Cutler Light Manufacturing Co. 
2026-28 N. 22nd St., Philadelphia 21, Pa. 

Robert T. Cutler 


Dallas Power G Light Co. 


1506 Commerce St., Dallas 1, Texas C. A. Tatum 
Day-Brite Lighting, Inc. 
5401 Bulwer St., St. Louis 7, Mo. D. J. Biller 


The Dayton Power G Light Co. 


25 No. Main S&t., Dayton, Ohio H.5. Nonneman 


Dazor Manufacturing Corp. 


4485 Duncan Ave., St. Louis 10, Mo. P.L. Read 
Delaware Power G Light Co. 
600 Market S&., Wilmington 99, Del. 

W. A. F. Pyle 


Dept. of Water G Power, City of Los Angeles 
Box 5669, Terminal Annex, 207 So. Broadway 
Los Angeles 4, Calif. lvan L. Bateman 


Detroit Edison Co. 
2000 Second Ave., Detroit 26, Mich. L.&. Tayler 
Detroit Electrical Contractors Association 
940 Book Building, Detroit 26, Mich. 
Carl J. Schoeninger 


Detroit Stee! Products Co. 

2250 E. Grand Blvd 

Detroit 11, Mich. E. W. 
E. |. duPont de Nemours G Co., Inc. 

(Fabrics G Finishes Div.) 
Wilmington 98, Del. S. W. Quisenberry 
E. |. duPont de Nemours G Co., Inc. 

Polycnemicals Dept. 

Development and Service Section 


Wilmington 98, De! Henry Peterson 


Duquesne Light Co. 
455 Sixth Ave., Pittsburgh 19, Pa. G. W. Ousler 


Duray Fluorescent Mfg. Company 
5518 W. Montrose Ave., Chicago 18, Il. 
Ludwig Dannenberg 


Duro Test Corp. 
2521 Hudson Bivd., North Bergen, N. J. 
James L. Com 


Eastern Fixture Co., Inc. 


170 Vernon St., Boston 20, Mass. Louis Gilman 


(Continued on page 14A) 
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WALL-TO-WALL. For over-all low-brightness illumination, Sylvan- 
Aire luminous white corrugated plastic produces soft, glare-free 
effect —delivers good lighting levels in all parts of a room. 


For “WALL-TO-WALL” or “CUSTOM-CUT”’ LIGHTING... 


Sylvan-Aire illuminating systems create a 
pleasing, glare-free effect—tailored by you! 


Visualize—an arresting interior design . . . the glow of 
soft, low-brightness illumination filling the room... a 
fully luminous area overhead spreading diffused light 
to every corner. 


This is Sylvan-Aire, Sylvania’s exclusive illumina- 
tion system, a 3-way functional treatment of beauty, 
sight, and sound! 


Sylvan-Aire actually covers all piping, wiring and 
fittings on or near the ceiling—yet keeps them easily 
accessible for servicing. Row upon row of continuous, 
lightweight, corrugated white plastic offers unlimited 
design possibilities. Optional V-shaped “‘Sono-Wedges”’ 
reduce noise level. 


Sylvan-Aire is ideal lighting for offices, department 
stores, libraries, schools, churches — wherever clean 
design and general low brightness are basic. Send the 
coupon for complete specification information. 


SYLVANIA 


... fastest growing name in sight 


Lighting Radio Electronics 
Television + Atomic Energy 


<< 
— 


CUSTOM-CUT. Sylvan-Aire system spotted into selected areas 
controls distribution of light —offers unlimited design possibil- 
ities —creates same low-contrast, glare-free effect. 


SEND COUPON FOR FREE INFORMATIVE BOOKLETS 


Evecrnic Propucts Inc 
Dept. J-30 One 48th St., Wheeling, Weat Virginia 


Please send me your free pamphlet F-683 
on Sylvania’s Syivan-Aire lighting system. 

) Have a Sylvania lighting specialist call on me 
Name Position 
Firm 


City State 


| 
| i Please send me complete technical and non-technical data 


Py 
= 


Light 


Shoppers are seeing things in a new light at the P & K FLUORESCENT LUMINAIRES 


Great Lincoln Shopping Center... 210,000 Lumens © with Power Laminsizes end Poles 


of comfortable, glare-free illumination that makes © Meximum Light with Lowest Power Consumption 
parking and shopping at night safe and pleasant. © Maximum Light with No Sacrifice in Color Rendition 
For the merchants, increased visit-ability means * Maximum Light with Longest Lamp Life 


better business. ¢ Exclusive Lateral Swivel Feature for Ease of Adjustment 


In this installation, just five Pfaff & Kendall Twin- P & K ALL-ALUMINUM STANDARDS 


Arm aluminum standards, equipped with P & K © Light Weight for Easy Installation 
Model 26-RS Fluorescent Luminaires, spaced 100 © Seamless, Corrosion-Free for Longest Life 
feet apart at 30 foot mounting heights, provide © Maintenance-Free — Never Need Painting 


more than adequate light. ¢ Clean, Distinctively Modern Appearance 
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Other installations 
using P & K fluorescent 


luminaires 


LINCOLN PARK PLAZA, 
DETROIT 


NATIONAL TEA, 
CHICAGO 


PREAKNESS SHOPPING CENTER, 
PREAKNESS, WN. J. 


CALSO, 

NEW JERSEY, 
NEW YORK, 
CONNECTICUT 


CITIES SERVICE, 
NEW YORK, 

NEW JERSEY, 
MASSACHUSETTS 


RAYS SHOPPING CENTER, 
PORTLAND, OREGON 


HOT SHOPPES, INC., VIRGINIA, 
DISTRICT OF COLUMBIA 
RICHMOND, VA. 

FAIRFAX COUNTY, VA. 
FREDERICKSBURG, VA. 
WASHINGTON, D. C. 


P&K 26RS FLUORESCENT 
LUMINAIRES AT OCEANSIDE, N.Y. 


: PETER W. BRUDER, N.Y. C, 


Consulting Engineer 


& Keencall 


84 Foundry Street 
5, New Jersey 


Write for latest P & K Catalog 


SEPTEMBER 1955 ISA 


— 
| 


Continued from page 


Cast Side Metal Spinning G Stamping Corp. 
190! Elizabeth Ave., W., Linden, N. J. 
M.A. Kremer 


Ebasco Services, inc. 


2 Rector &., New York 6, N. ¥. W.L. Byrne 


Efengee Electrical Supply Co 
049 W. Chicago Ave., Chicago 22,1. Lee Mirus 
Electrical Information Publications, Inc. 
20 N. Carroll &., Madison, Wis. 
D. W. Groshandler 


Electrical Products Corporation 
1100 North Main &t., Los Angeles 12, Calif. 
L. A. Rice 


Electrical Testing Laboratories, Inc. 
70th St. & East End Ave., New York 21, N.Y. 
W.F. Littl 


Electric Supply Corporation 
701 W. Jackson Bivd. 
Chicago 6, 1 Peter V. Polton 
Electro Silv-A-King Corporation 
1555 So. Paulina St. 
Chicago 6, 11 C. 1, Schneider 
Electrotier Mfg Company, Ltd. 
6849 Boyer &., Montreal, Que., Canada 

John luenmen 


Englewood Electrical Supply Co. 
6601-05 So. Halsted &., Chicago, Ill. Ray O'Leary 


Enterprise Electric Co. 
6507 Euclid Ave., Cleveland, Ohio William Fell 


Manufacturing Company 
1231 W. Monroe &., Chicago 6, Il. 


Trossman 
Fitchburg Cas & Electric Light Co 
537 Main &., Fitchburg, Mass. 4.G. Neal 
Florida Power & Light Co. 
Box 5100, Miami 50, Fla. R. J. Bradley 


Fluorescent Equipment Mfg. Ce. 
5105 Cowan Ave., Cleveland 4, Ohio 
Leonard Freeman 


Fiuorescent Fixtures of Calif. 
$52 Shaw Road 

South San Francisco, Calif. Ernest O. Anders 
Fiwores-O Lite Co. 

Evans Terminal, No. Broad & 
Hillside, N. J Meyer H. Silverman 
The Fostoria Pressed Steel Corp. 
Fostoria, Ohio Bates 
A. Pramburg Co. 
5920.28 Carroll Ave 

Chicago 24, Il Stanley A. Framburg 
The France Mfg. Co. 

10825 Berea Rd., Cleveland 2, Ohio L. Walter 


Franktia Design Service 
Division of Safeway Stores, Inc. 
P.O. Bow 660 
Oakland 4, Calif. Andrew W. Anderson 
W. Freeman © Son Ltd. 
275 Weodland Drive 
Vancouver, B. C., Canada 4. Freeman 
The Frink Corporation 
27-01 Bridge North 
Long Island City, N. Y. Theo. Brasel, Jr. 
Fullerton Manufacturing Corp. 
17 Chestnut St., South Norwalk, Conn 

Lawson Fullerton 


Carden City Plating & Mfg. Co. 


1750 No. Ashland Ave., Chicago 22, Il. 
G.G. Harney 


General Electric Co 
Outdoor Lighting Dept 
920 Western Ave 
Wert Lynn 5, Mow 


Henry Chanon 
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Sustaining Members 


General Electric Co., Lamp Dept. 
Nela Park Cleveland 12, Ohio 


General Electric Supply Company 
A Division of Ceneral Electric Distributing Corp. 
1260 Boston Ave., Bridgeport 9, Conn. 

W.W. Booth 


Willard C. Brown 


Ceneral Fireproofing Co. 
Dennick Ave., Youngstown, Ohio =]. A. Saunders 
General Lighting Products Co. 
468 Frelinghuysen Ave., Newark 5, N. J. 
Nathan H. Eglowstein 


Ceneral Outdoor Advertising Co., Inc. 
515 So. Loomis St., Chicago, Ill. Frank Metzdor{ 


The Georgia Power Co. 
Electric Building, Atlanta |, Ga. 
C. M. Wallace, jr. 


Cibson Manufacturing Co. 
1919 Piedmont Circle N. E., Atlanta, Ga. 
R. R. Gibson 


Cill Class G Fixture Co. 
Amber Tioga Su, Philadelphia Pa. 
Cc. A. Gill 


Gillinder Brothers, Inc. 
Erie & Liberty Su., Port Jervis, N.Y. 
J. Fletcher Gillinder 


Globe Lighting Products Co., Inc. 
1710 Flushing Ave.,Brooklyn 6, N. Y. 
Isidor Rosenblatt 


Graybar Electric Co., inc. 

420 Lexington Ave., New York 17, N.Y. 
Raymond C. Kinney 

Grimes Manufacturing Co. 


515 No, Russell St., Urbana, Ohio L. B. Moore 
Cuardian Light Company Inc. 

500 North Bivd., Oak Park, Il. W. 5S. Ahely 
Cuif States Utilities Co. 

Box 2951, Beaumont, Texas R. A. Landry 


The Edwin F. Guth Co. 
2615 Washington Ave., St. Louis 3, Mo. 
Fred E. Guth 


The Hankins Container Co. 
5044 W. 106th &., Cleveland 11, Ohio 
Ray T. White 


Hartford Electric Light Co. 
266 Pearl &., Hartford 5, Conn. 


Hawkins Electric Ce. 
1447 Washington Bivd., Chicago 7,1 R. Hill 


Hecker and Co., Inc 
59 W. Marquette Road 


Victor Ouellette 


Chicago 21, 1 
Hence! Products inc. 

O51 Oakland 8, Calif Robert C. Spott 
Holdentine Co. 


7501 Scranton Rd 
Cleveland 15, Ohio Emil J. Mandalifine 
Holophane Company, inc 
342 Madison Ave., New York 17, 

L. Logan 


Holophane Company, Limited 
150 The Queensway, Toronto 14, Ont. 
Canada Frank T. Groome 


House -O-Lite Corporation 
2450 S. Ashland Ave., Chicago 8, Ill. 
Jack R. Stone 


Hub Electric Company 
2219 W. Grand Ave., Chicago 12, Ill. 


1. M. Fixman 


Hubbard and Company 
6501 Butler St., Pittsburgh |, Pa. C. C. Warne, Jr. 


Mydro- Electric Power Comm. of Ontario 


620 University Ave., Toronto, Ont. R. L. Hearn 
Hyland Electrical Supply Co. 
625 W. Monroe St., Chicago, 1). William Collyer 


Power Co 
1M Past Main (Bow SIIB 


Decatur 70, iilen Van Wyck 


‘umenating Engineering Co. 
2347 E. Nine Mile Road, Hazel Park. Mich. 

Bert C. Pretser 
interstate Power Co. 
1000 Main S&., Dubuque, Ia. R.C. Halcombe 
lowa Electric Light G Power Co. 
Box 551, Cedar Rapids, Ia. Sutheriand Dows 


lowa-Ilinois Cas G Electric Co. 
United Light Bidg., Davenport, lowa 
John M. Hollingsworth 


lowa Power and Light Co. 
512 Sixth Ave., Des Moines 5, —_ 
N. Bernard Gussett 


lowa Public Service Co., East Div. 
400 Commercial St., Waterloo, lowa 
Cc. R. Wagoner 


lowa Public Service Co., Sioux City Division 


P.O. Box 778, Sioux City 4, lowa C.R. Tracy 
jefferson Electric Co. 

Bellwood, Il. W. C. Anderson 
jersey Central Power G Light Co. 

501 Grand Ave. 


Asbury Park, N. J. BE. R. Drechsel, Je. 


jewel Electric Products, inc. 
266 Glenwood Ave. 


Bloomfield, N. J. Joseph GC. Wares 


Joleco Corporation 
2515 Baldwin S&., St. Louis, Mo. George Ledbeteer 


Jones Metal Products Co. 


West Lafayette, Ohio H. Boyer 


Joslyn Mtg. Supply Ce. 
3700 So. Morgan &., Chicago 9, Ill. 


Kansas City Power & Light Ceo. 
P.O. Box 679 
Kansas City 10, Mo. 


J. 4. Fahey 


Glenn S$. Young 


Kansas Cas © Electric Co. 


P.O. Box 208, Wichita, Kans. H.W. Hobson 


The Kayline Company 
2480 E. 22d S&t., Cleveland 15,Ohio AM. A. Eshins 


Kelso- Burnett Electric Co. 
223 W. Jackson Bivd., Chicago 6, Ill. 
Sigmund A. Hollinger 


Keystone Electric Manufacturing Co. 
2228-36 E. Tioga St., Philadelphia 34, Pa. 
Leonard 


M. Sieget 

The Kirlin Company 
3455 E. Jefferson Ave., Detroit 7, Mich. 

lven Kirlin 
Kopp Class, Inc. 
Swissvale, Pa. F.C. Athe 
Morris Kurtzon, inc. 
1420-30 So. Talman Ave., Chicago 8, Ill. 

David Koch 


The Leeds G Northrup Co. 
4901 Stenton Ave., Philadelphia 44, Pa. 
Dr. R. C. Machler 


Light Control Co. 

2535 East Olympic Blvd. 
Los Angeles 21, Calif. Staniey E. Lindahi 
Lighting Products, Inc. 
2259 W. Park Ave. 
Highland Park, Il! Joseph A. Schneller 
Lighting Services Co 
515 Meriden Road 
Waterbury, Conn. Francis Clark 
Lightolier Co. 


11 East St.. New York 16,N.¥. Stolinits 


(Continued on page 18A) 
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WAKEFIELD GEOMETRICS 


Wakefield Beta Luminaires 
In A Contemporary Interior 


Here is a building in which warmth and friendliness are in a modern mood. 


It is lighted throughout by Wakefield Beta (recessed) luminaires. 


Beta luminaires have advantages which appeal to illuminating engineers 
The Rigid-Arch Plexiglas diffuser gives high transmission and diffusion of light 
yet has a low surface brightness. Its matte finish does not mirror reflections coming 


from the windows when the lamps are unlit. 
Beta luminaires come in four sizes: 4’x 4’, 2'x 4’, 2'x 2’ and 1x4’, 
Write for Catalog 55. 


THE WAKEFIELD COMPANY 


VERMILION, OHIO 


WAKEFIELD LIGHTING LIMITED 


LONDON, ONTARIO 
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G-E LAMPS GIVE YOU MORE FOR 


ALL YOUR LIGHTING DOLLARS 


How General Electric built a $3 saving 
for you into a *1.15 lamp 


amount of light you get from a General Electric 40- 
watt fluorescent lamp today would have cost you about 
$3 more 


labor and electricity 


only five years ago, counting lamps, maintenance 


Here's what made the difference 


29% MORE LIGHT. Today's G-E fluorescent lamp starts off 
19°), brighter than the 1950 lamp. And it depreciates slower 


Over the life of the lamp you get a total of 299% more light. 


25% FEWER EARLY BURNOUTS. In rigid laboratory 
tests, today's G-E. lamps show only 15%, failures at 80% of life, 
of 195 (Actually, 
take the average plant from two tofour years to burn out their 


compared to 20°) failure lamps it would 


fluorescent lamps today !) 


COST LESS. Since 1950. the net cost of the G-F 40-watt 


fluorescent lamp has rone down t¢. lor cam quantity buyers 


16A 


The photo above shows where two improvements were made. 
The light-giving phosphor coating inside the glass is much 
brighter. The cathode, the chemical-coated spiral of wire that 
carries the electricity, lasts longer and has more uniform life. 


For more facts on how General Electric gives you more for 
all your lighting dollars, write for a free 16-page Progress 
Report to Lamp Users: Large Lamp Department, General 


Electric, Dept. 482-IE-9, Nela Park, Cleveland 12, Ohio 


Progress /s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 


ILLUMINATING ENGINEERING 
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Typical escalator or stair well 


The first 8 floors of the towering 
Prudential Building are already 
equipped with Day-Brite lighting —in 
corridors, lobbies, general offices, esca- 
lator and stair wells... The pictures 
tell the story of how Day-Brite design 
and placement flexibility combine 
decorative values with an ideal light 
source. 

Low maintenance stands high on the 
list of many advantages of Day-Brite 
glass-enclosed troffers. Glass panels are 


SEPTEMBER 1955 


Low maintenance here...with Day-Brite 


— 


CEM 


Cre 


The Prudential Building, Chicago. Architects-Engineers: Naess and Murphy, Chicago; General 
Contractors; George A. Fuller Company, New York; Electrical Contractors; Fischbach, 
Moore and Morrissey, inc., J. Livingston and Co., Emerson-Comstock Co., inc., Co-venturers, 
Chicago. (Special panoramic photograph of the Prudentia! Building, Chicago, made 


mounted in hinged stainless steel 
frames. Frames can be quickly 
and easily removed and cleaned 
in a cafeteria dishwasher! 


Before you decide on lighting, 
SEE, EXAMINE and COM- 
PARE Day-Brite. Look at the 
fixtures, not just the pictures. 


CALL YOUR DAY-BRITE 
LIGHTING REPRESENTA- 
TIVE. 


during late stages of construction. Courtesy Chicago Tribune.) 


“DECIDEDLY BETTER” 


DAY-BRITE. 


Lighling Fitures 


Day-Brite Lighting, Inc., 5432 Bulwer 
Ave., St. Louis 7, Missouri 


In Canada: Amalgamated Electric Corp., 
Ltd., Toronto 6, Ontario 


MATION’S LARGEST MANUFACTURER OF COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 
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Typical elevator lobby | 
iy 
5462 


(Continued from page 


Line Material Co, Division of McGraw Electric Co. 
600 North &., Milwaukee |, Wis. Harsh 


Litecontrot Corp 

36 Pleasant 
Watertown 72, Mau Lawrence E. Brown 
Litecratt Manufacturing Corp. 

Fast New York 16, N. ¥. Ben Rowman 
Lithonia Lighting Products Co., inc 

Lithonia, Ga Robert ]. Freeman 


Lowisiana Power Light Co 
142 Delaronde &., Mation “A.” 
New Orleans, La C. L. Osterberger 
Luminator, inc. 
120 N. Peoria &., Chicago 7, 1! 
Albert L. Arenberg 

Luminous Ceilings Inc. 
2500 West North Ave., Chicago 47, Ill 

Louw Rosenstein 
Luxor Lighting Products Inc. 
Empire Sate Building 
New York, N.Y Sergei Marketan 
Lynn Cas © Electric Co 
90 bachange Lyon, Maw Harold F. Ayer 
mMacbeth Corp. 
P.O. Box 950, Newburgh, N.Y. Norman Macbeth 


Main Electric Company 
741 Milwaukee Ave., Chicago, Ill 

Wiliam Kamin 
Major Equipment Company inc. 
4608.19 Fullerton Ave.,Chicago, Ill 

Rou O Major 

Malley Rebinson Co 
1701 SW. jefferson Street 
Portland, Ore Gro. A. Robinson 
Markel Electric Products, inc 
145 Seneca 
Ruffalo 3, N.Y Markel 
Marlow Lights, Inc 
00 South Ave., Fanwood, N. J Frank Martin 
Marvin Manufacturing Co. 
O48 Santa be 
Los Angetes, Calif Carl O. Anderson 
La Cie Martineau Electrique Lte 
24 rue du Kol, Quebec, Que Henn Martineau 
Meade Electric Company, inc. 
5401.15 W. Harrison St. 
Chicago 44, Il Henry E. Burkhardt 
Metalcraft Products Co, Inc. 
Masher & Lippincott Sta, 
Philadelphia 3%, Pa 


Metropolitan Edison Co 
412 Washington St., Reading, Pa 


Nathan Bloom 


T. O. MeQuiston 


Metropolitan Electrical Supply Co 


20 N. Jefferson &., Chicago 6, III. Fred Pedrigi 


Midwest Chandelier Co 
wth C-entry Sts 
No. Kansas City 16, Mo Sidney Lefhovits 


The Miller Co 
Meriden, Conn 


G. W. Beats 


Mississippi Class Co 
Angelwa M 

%. 7, Mo C. J. Youngblood 
Mississipp! Power Co 


Gulfport, Miss R. M. Shearer 


Mississippi Power Light Co 


Lampton Building, Jackson, Miss. B.M. Davis 


oll Manutacturing Company 

2525 Clybourn Ave., Chicago 14, Ill. 

Bernard Mitchell 
Mitchell Manufacturing Co., Ltd 
19 Waterman Ave., Toronto 15, Ont. 

J. B. Landers 

Modern Light Company 
7809 Industrial Court 


Maplewood Mo Edwin Ehret 


Modern Light G Equipment Co 
3812 5. Wabash Ave 


Chicago, tll M. 1. Offenberg 


ISA 


Sustaining Members 


Moe Light, Inc. 
700 Oak St., Fort Atkinson, Wis, Frank Marriett 
Monroe Electric Co. 
157 W. Ontario &., Chicago 10, Il! Albert Kahn 
Montana-Dakota Utilities Co. 
851 Second Ave. So., Minneapolis 2, Minn. 

W.L. Hayes 


The Montana Power Co. 
40 East Broadway, Butte, Mom. McConigl: 
Morlite Equipment Co 
P.O. Box 106, Girard, Pa Finley J. Gordon 
Multi Electric Mfg. Co. 

225.45 West Lake &. 


Chicago, 11 Leo ]. McDonald 


Municipal Light and Power Dept. 
City of Pasadena, California, 302 City Hal! 
Pasadena |, Calif. T. M. Goodrich 


Mutual Sunset Lamp Mfg. Co., Inc. 
540 Empire State Bidg., New York |, N.Y. 
Meorru Than 


The Narragansett Electric Co. 
49 Westminster &., Providence |, KR. 1. 
C. R. Broadhead 


National Chemical G Manutacturing Co 
Luminall Paint Div. 


5617 So. May St., Chicage 9, 
Marhall Zw 


Nepo Mig. Co 
6025 N. keystone Ave 
Chicago 30, Ill N. EB. Passman 
New Bedford Cas © Edison Light Co 
695 Purchase %., New Bedford, Ma» 

WS. 


New Orleans Public Service, Inc. 
517 Baronne New Orleans, La E.N. Avegno 
New York State Electric G Cas Corp 
62 Henry &., Binghamton, N. Y. 

harle bdwards 


Niagara Mohawk Power Corp. 
500 Erie Bivd. W., syracuse N.Y 

Stratton 
Northern Electric Co., Ltd. 


1600 Notre Dame West, Montreat, Quebec 
A. 


Northern indiana Public Service Co 
5265 Hohman Ave., Hammond, tnd. 
J. C. Sackhman 


Northern Light Company 
1657 No. Water Milwaukee 2, Wis. 
bred Cramer 


Northern States Power Co. 
Minneapolis 2, Minn. Carl |. Bremicher 
Nova Scotia Power Commission 

Halifax, N.5 1. 7. Dean 
Ohio Edison Co. (Akron Div.) 

Akron 8, Ohio C.L. Dunn 
The Ohio Power Co. 

501-515 Cleveland Ave., 5. W 


Canton 2, Ohio R. W. Osterhoim 


The Ohio Public Service Co. 
P.O. Box 6054, Cleveland |, Ohio Cc. L. Dann 
Oklahoma Gas © Electric Co 
Box 1498, Oklahoma City |, Okla &. W. Grey 
Omaha Public Power District 
720 Electric Bidg., Omaha 2, Neb. £. &. Schwaim 
Pacific Gas G Electric Co. 
245 Market &., San Francisco 6, Calif. 

O. BR. Doerr 


Pacific Power G Light Co. 
920 5. W. Sixth Ave 


Portland 4, Ore PM. Rew 


Peerless Electric Limited 
5585 Fullum, Montreal 36, Que. 1. A. Van Duzer 
Pennsylvania Electric Co 
555 Vine Johnstown, Pa Howard BE. Ross 
Pennsylvania Power Co. 
19 E. Washington &t., New Castle, Pa 

G. Dingledy 


Pennsylvania Power G Light Co. 
901 Hamilton &., Allentown, Pa. J. M. Stedman 
The Perfectite Company 

1457 E. 40th St., Cleveland, Ohio 


joseph L. Jaffe, Jr 
Philadelphia Electric Co 
1000 Chestnut Philadelphia 5, Pa. 
R.G. Rincliffe 
Philadelphia Electrical G Mfg. Co. 
1228-36 N. Sist St., Philadelphia 21, Pa. 
R.A. Manwaring 
Phoenix Ciass Co. 
Monaca, Pa. D. G. Cameron 
Pierce Electric Co. 
W. Adams &t., Chicago 6, Il. 


Pittsburgh Corning Corp. 
| Gateway Center 
Vittsburgh 22. Pa. 


Pittsburgh Plate Class Co 
Grant Bhig., Pittsburgh 19, Pa. 


Pittsburgh Reflector Co 
403-411 Oliver Bldg., Pittsburgh 22, Pa. 
11. C. Zimemeister 


John H. Pierce 


J. R. Nicholson 


R. B. Tucker 


Platt Electric Supply, Inc 
103 N. W. 14th Ave. 
Portland, Ore 


Portland General Electric Co. 
biectric Bidg., Portland 5, Ore. 


Jack Rinehart 


T. W. Pitch 


The Potomac Edison Co. 
55 BE. Washington St., Hagerstown, Md. 
C.D. Lyon 
Powerlite Devices, Limited 
1870 Davenport Rd. 


Toronto 9, Ont. M. B. Hastings 


Progressive Products Co., inc. 
6615 Milwaukee Ave., Chicago $1, Il. 

George Goddard 
Pryne G Co., Inc. 


P.O. Box 698, Pomona, Calif. 


Public Service Co. of Colorado 
900 Fifteenth St., Denver, Colo 


Roger W. Holston 


H. T. Rankin 


Public Service Co. of indiana, inc. 


1000 E. Main, Plainfield, Ind. Robert McMurray 


Public Service Company of New Mexico 
P.O. Bow 1560 
Albuquerque 


Public Service Co. of Oklahoma 
Box 201, Tulsa 2, Okla 


Public Service Electric G Gas Co. 
Park Place, Newark 2, J. 


Puget Sound Power G Light Co. 
800 Stuart Bidg., 
Seattle 11, Wash 


Quadrangle Mtg. Co. 
52 Su. Peoria Chicago 7, Il. 


N.M Stanley Baxant, Jr. 


C.N. Robinson 


J. Steimmets 


Frank Mclaughtin 


J. D. Auckland 


Quaker City Electric Mtg. Co. 
2510 bast Pacific Philadelphia, Pa. 
Keuben Haberman 


(vebec Hydro- Electric Commission 
iu? Craig West, Montreal, Que. 
Paul BE. Poure 
Quebec Power Company 
O. Box 1607, Quebec, Que. 


Rambusch Decorating Co. 
jo W. New York 19, 
Edward Rambusch 


Jean Saint-Jaques 


Revere Electric Mtg. Co. 
(008.17 N. Broadway 
Chicago 40, 11 


Revere Electric Supply 
2501 W. Washington Blvd. 
Chicago 12, 11! 


Rochester Gas G Electric Corp. 
89 Last Ave., Rochester 4, N. Y. 


Rockland Light G Power Co. 
Nyack, N.Y. 


Rohm and Haas Co. 
222 W. Washington Sq 
Philadelphia 5, Pa 


Murray ]. Whitheld 


irthur Peterson 


L. C. Twichell 


D. S. Schaab 


H. A. Williams 


(Continued on page 22A) 


ILLUMINATING ENGINE®RING 


To Concentrate, 
Diffuse, 


Deflect or 


Color 


a beam of light 


accurately... 


use 


Kopp Engineered Lenses are actually 
custom-made lenses. Because the require- 
ments of glass products we supply vary so 
in function, design, color and other char- 
acteristics, it is necessary to treat each 
order individually from formulation of in- 
gredients to inspection of finished product. 
To keep costs low and insure highest 
quality and uniformity, modern equipment 
and methods are used for melting, pressing, 
annealing and finishing. 

You benefit from Kopp’s individualized 
method of design and fabrication, for this 
is the only practical way to produce tech- 
nical glass products with unusual combina- 
tions of properties. 

We will welcome an early opportunity 
to develop and produce designs for your 


specific needs. 


KOPP GLASS, inc. 


SWISSVALE, PA. 
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Packaged TROFFER 


‘The SUPERMARKETER 


422... 


SO 


NOW? LIGHTING SELECTION MADE 


... with the new Miller Merchandise Line of 


The Miller Merchandise Line goes hand-in- 


Here is a completely new concept in modern 
hand with today’s increasing trend for lower 


lighting—four basic fixture types with tremen- 


dous flexibility and unusually broad application. 
Slim and handsome in appearance, they provide 
new highs in lighting efficiency and meet the 
most exacting requirements for modern layout 
planning and ease of installation. 


Styled by one of America’s leading architect- 
designers, the suBURBAN and the MERCHANT are 
strikingly handsome fixtures, extremely shallow 
with smooth, trim, modern lines. The Packaged 
TROFFER, only 414” in depth (fits any 5” recess) 
is complete with lay-in enclosure, integral side 
and snap-on end trim flanges, adjustable hanger 
brackets and Universal furring clips. The surer- 
MARKETER is designed to provide high levels of 
illumination in modern merchandising areas. 


ceilings. When flush mounted, The susuRBAN, 
MERCHANT and SUPERMARKETER provide even 
ceiling illumination so necessary in minimizing 
glare and contrast. When stem-suspended, special 
apertures produce additional upward light. 


ADDITIONAL ADVANTAGES of the MILLER MERCHANDISE LINE 
baked enamel on Bonderized 20-gauge 
stee 
e@ Newest plastics for continuing light stability; guar- 
anteed free from discoloration, warpage for one year 
e Bonderite, UL, AFL-IBEW Labels 
e All fixtures wired with ETL Certified HPF ballasts 


. readily accessible for very easy maintenance 


Ask your Miller representative for complete infor- 
mation about the new Mitten Mercuanoise Line 


Hamp 48” Rapid Stet 442 lamp 48” Ropid Stort | 


*(R)DuPont Co. 


EASIER THAN EVER BEFORE 


completely-packaged modular fluorescent fixtures! 


JUST 4 BASIC FIXTURE TYPES ... all Rapid Start*, all Engineered for 
Quality Illumination and Peak Performance. ..for Modern Lighting in Stores, 


Schools, Offices and Public Buildings 


* EXCEPT MODELS 6220 & 6420 


THE MILLER COMPANY, Illuminating Div. 


Please send me your complete catalog on the new 
MILLER MERCHANDISE LINE 


miller 


Bei Nome 
GENERAL OFFICES, MERIDEN, CONN. Company 
FACTORIES: Utica, Ohio — Meriden, Conn. 
in Canada: Curtis Lighting of Canada Ltd., Toronto Address 


“TheMERCHANT Te MERCHANT 
with Plasticlouver- © \-+ with Corrugated Plastic Enclosure 

TYPICAL PERFORMANCE CURVE + TYPICAL PERFORMANCE CURVE | 

The Packaged TROFFER The Packaged 
with Lucite’ Diamond Lens ~ =f with Corrugated Plastic Enclosure | 

TYPICAL PERFORMANCE CURVE » VU TyPICAL PERFOR MANCE CURVE > 
202 Center Street 
Meriden, Connecticut 


Continued trom page 
Rosemont industries, Limited 
Moreau 
Montreal, Canada Paul A. Ducane 
Ruby -Philite Corp 
52-02 Queens Bivd., Long Island City |, N.Y. 

Louw Phillips 


Rumsey Electric Co 


1007 Arch &., Philadeiphia 7, Pa 7. W. Lauer 
The Sefety Car Heating G Lighting Co 
P.O. Rew 70, Milford, Conn H.W. Jones 


joseph Light Power Co 
520) Francis Joseph 2,Mo. O'Connor 
Sandel Manufacturing Co 
5618 So. Loomis Place, Chicago 9, Ill. 4.1L. Sandel 
Sen Diego Cas G Electric Co 
PO. Box 1851, San Diego 12, Calif. H.G. Dillin 
Savannah Electric G Power Co. 
Savannah, Ga J]. L. Davidson 
Service Electric Co 
8345 South Ashland, Chicago, Harold Zwitt 
Shaida Manutacturing Co., inc. 
156 W. Providence, Burbank, Calif 

Wilham Shalda 


Shawinigan Water and Power Co. 
600 Dorchester &., W., Montreal, Que 
Chas. H. Talbot 


The Sherwin-Williams Co 
101 Prospect Ave., N. W., Cleveland |, Ohie 
J. A. Meacham 


Silvray Lighting. Inc 
Bidg., Radio City, New York 20, 
J. M. Gilbert 


Simpson G McGregor 
Broadway 
Vancouver, B. Sempron 
Smitheratt Lighting Division 
A. L. Smith tron Company 
217 Everett Ave., Chelsea 50, Man 

Hugh M. Nasor 


Smoot Holman Co 
521 No. Fucalyptus Ave., Inglewood, Calif. 
L. A. Hobbs 


Sola Electric Co 
4655 W. 16th Chicago 50,10. C. Marschall 
Soler Light Mfg. Co 
1957 Jefferson Chicago 7, 4. Laterson 
Setux Corporation 
8.17 Avenue, Wondeide 77 
Long Island, N.Y 41. F. Spinetia 
Southern Calif. Edison Co., Ltd. 
601 West ith St... Los Angeles 53, Calif. 

Roy E. Dahlin 


Southern Canada Power Co, Ltd 
555 St. James %&t., West, Montreal, Que 
George R. Atchison 


Southern Colorado Power Co 


Bou 75, Puchlo, Colo. Pemberton 


Southern Indiana Cas Electric Co 


P.O. Box 509, Evaneville 5, Ind C.K. Graham 
Southern Lighting Mfg. Co. 

50! Elwell St., Orlando, Pla Max K. Aulich 
Southwestern Cas G Electric Co. 

Box 1106, Shreveport, La Elliott 
Southwestern Public Service Co. 

P.O. Rox 1261 

Amarillo, Texas 4. R. Watron 


Stanley Electric Mfg. Co 
9700 §. 80th Philadelphia. Pa 
Bernard Heller 


Steber Manufacturing Co 
7700 Rd. Broadview 


Maywood, Il! Robert Besal 


Sustaining Members 
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Steel Window Institute 
Chettenham. Pa Hingsion 
Sterling Reflector G Mtg Co. 
5249 West Grand Ave., Chicago 51, UL 

Anion Oberhuber 


Stonco Electric Products Co. 
555 Monroe Ave., Kenilworth,N.J. H.W. Spence 
Stubbs Electric Co 
W. Park Avenue 
Portland 9, Ore Richard M. Boynton 
Suburban Electric Co. 
157 Pleasant 
Maiden, Max Warren K. Lewellen 
Sunbeam Lighting Co. 
777 E. Place, Los Angeles 11, Calif. 

Herbert L. Krieger 


Sun-Lite Manufacturing Co. 
2555 Rellewwe Ave., Detroit 7, Mich. Fred Binder 
Sun -Ray Fluorescent Co. 
2025 South Michigan Ave, Chicago, IM. 
Jerome Gimbel 


Super Electric Construction Co. 
4300 W. Chicago Ave., Chicago 51, Tl. 


P.M. Pavesich 
Supreme Lighting Company 
(00 Turner 
Los Angeles 12, Calif. ]. Shapiro 


Svivania Electric (Canada) Ltd. 
605 University Tower Building 
Montreal, Que.. Canada John J. Kavanagh 
Sytvania Electric Products, Inc. 

740 Broadway, New York 19.N.¥. D. P. Caverly 


Tampa Electric Co. 


Cas & Tampa Se... Macinne 


Tampa |, Fla 


Frank C. Teal Co. 
8222-24 E. Jefferson, Detroit 7, Mich. 
Harold C. Smith 


Terreau-Racine Ltee. 
196-228 St. Paul St., Quebec, Que 
Texas Power G Light Co 

P.O. Row 6341 

Dallas 22, Texas Ted B. Ferguson 
Texas Electric Service Co. 

Bldg 


fort Worth I G. Carlson 


Texas 


Thompson Electric Co. 
Power Ave 
Cleveland 14, Ohio Robert K. Farrington 
Toledo Edison Co 

Edison Bidg., 1 oledo 4. Ohio John K. Davis 


Toronto Mydro- Electric System 


14 Carlton St., Toronto 2, Ont. Wilson J. Wylie 
Underwriters’ Laboratories, Inc. 
207 FE. Ohio St., Chicago 11, Tl. Fred Neumer 


Union Electric Co. of Missouri 
1825 

St. Louis |, Mo Merrill Skinner 
Union Metal Mfg. Co. 
Canton 5, Ohio W. A. Porterfield 
Unistrut Corp. 
4118 Monroe Ave 
Wayne, Mich Hugo BE. Rebentisch 
Unistrut Products Company 
1015 W. Washington Blvd. 
Chicago 7 u George W. Butler 


The United Illuminating Co. 


80 Temple %., New Haven 6, Conn. £. B. Haskell 
Universal Mfg. Corporation 

29.51 BE. Oth St., Paterson, N. J Imrich Miller 
Utah Power G Light Co. 

Box 899, Salt Lake City 10, Utah WA. Huckine 


joha C. Virden Co 
6009-6105 Longfellow Ave 
Cleveland 3, Ohio John ©. Virden, Jr. 
john C. Virden, Ltd. 

19 Curity Ave., Toronto, Ont P.G. Rirkpatrich 


Virginia Electric G Power Co. 


Richmond, Va. ).G. Holteclaw 
Voigt Company 
1636.38 N. Carlisle S&t., Philadelphia 21, Pa. 

C. J. Frank 
The Wakefield Co. 
Vermilion, Ohio A. F. Wakefield 


Warren Electric Co. 
P.O. Box 2594, Houston, Texas J. R. Thompson 


Wasco Flashing Co. 
87 Fawcett St. 
Cambridge, Mass. Selig M. Friedberg 
The Washington Water Power Co. 
P.O. Drawer 1445, Spokane 6, Wash. 

Gordon F. Defoe 


Webb Electric Mfg. Company 


1701 S. W. Jefferson S&t., Portland |, Ore. 
FP. Webb 


Welsbach Engineering and Management Corp. 


1500 Walnut St... Philadelphia 2, Pa. H.H. Adame 
Westinghouse Electric Corp. 

1216 W. 58th St.. Cleveland 2, Ohio 

(P.O, Box 5817) F.C. Huerkamp 
Westinghouse Electric Supply Co. 

113 North May &., Chicago 7,0). 2&8. H. Boatner 


Westinghouse Lamp Div. 
Bloomfield, N. Marshall N. Waterman 
West Penn Power Co. 

14 Wood %., Pittsburgh 30, Pa Harry Restofskt 


Wheeler Reflector Co. 
275 Congress St 
Boston 10, Mass. Harlan B. Fletcher 
White Way Electric Sign G Maintenance Co. 


1817 Clybourn Ave., Chicago 0, Til. 
Martin Davu 


Wholesale Electrica! Supply Co 
7333 Cottage Grove Ave 
Chicago 19, Ul Raymond D. Arenberg 
Wiedenbach- Brown Co., Inc. 
111 Eighth Ave., New York 11, N.Y. 

W. C. Stockberger 


GW. Wiley, inc 
119 Dearborn &., Buffalo 7, N. Y. 
Robert C. Graves 


H. E. Williams Products Co. 
108 S. Main St., Carthage, Mo. F. B. Williams, Jr. 
Wilmot Castle Co. 
1255 University Ave., Rochester 7, N. Y. 
H. Greppin 


|. A. Wilson Lighting G Display Ltd. 
280 Lakeshore Rd., Toronto, Ont 


The Windsor Utilities Comm., Hydro Div. 
149 Chatham &., W., Windsor, Ont. 


]. A. Wilson 


W. A. Shaw 


The Wiremold Company 
Hartford 10, Conn Robert H. Murphy 
Wisconsin Electric Power Co. 
Public Service Bidg., Milwaukee |, Wis. 

G. W. Van Derwe 


Wisconsin Power G Light Co. 
122 W. Washington Ave., Madison |, Wis. 
M.R. Norton 


Wisconsin Public Service Corp. 


Green Bay, Wis. A.G. Bur 


Worcester County Electric Co 
999 Southbridge St 


Worcester 3, Mass Donald $. Bennett 


Zenith Electric Supply Limited 
177 King St., Toronto, Ont., Canada. 
B.R. Steen 
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EFFICIENCY OPTIMUM PERFORMANCE © LIONGER LIFE 


The Heart 
S, of the Lighting Industry 


FLUORESCENT LAMP BALLASTS 


Write for 

FLUORESCENT LAMP 
BALLAST BUYERS’ GUIDE 
giving complete technical 
data on over 180 preci- 
sion-built quality ballasts. 
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ART METAL cuIPTicones 


Dramatize School Entrance 
Wm. Ine. St. Leute orchitects end engineers, created this highly 
dromatic lighting effect ot the main entrance to the Academic Building of the 
new Cleyton High Scheel, Cleyten, Missouri. 

Only three ART METAL Elipticone Light Multipliers, using 150 wett reflector lamps, were 
tequired te produce this striking sffect. Obviewsly, it suggests many other applications. 
We suggest you write te The ART METAL Company, Cleveland 3, Obie, for full date 

on this remarkable equipment. 


The above illustration is @ pletely unretouched photograph, showing 
how this unusual lighting equipment highlights the remarkable 
orchitecture of the building. 
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(1) LB.S. LIGHTING HANDBOOK, Second Edition 


LATEST! One volume, 987 pages. Published 
1952. Complete revision of first edition includes 
basic information on all phases of lighting prac- 
tice and technique, based upon recently developed 
standards. Contains 18 technical reference and 
application sections; complete appendices of in- 
formation regularly used; 655 photos, drawings, 
lighting tables, charts; fully cross-indexed .. . 
over 4500 items. For use of lighting engineers 
and specialists, consultants, architects, designers 

- all who plan, install and manufacture light- 
ing systems and equipment. 


$8.00 per copy; $6.40 in lots of ten or more, Add 50c for 
shipment abroad, 1.2.8. Members are entitled to one copy 
of the Handbook at $5.50 unless previously ordered. 


1.£.S. RECOMMENDED LIGHTING PRACTICES 


These booklets are the complete, standard reeom- 
mendations for lighting the prescribed areas, and 
are among the most comprehensive and important of 
all Society publications, As indicated, some of these 
recommendations are the work of committees of the 
American Standards Association, with collaboration 
by appropriate committees of the I.E.S. All have 
the approval of the Council of the Illuminating 
Engineering Society, and are the latest official I.E.S. 
recommendations. 


In general, the information contained in these 
Reeommended Lighting Practices eovers completely 
the area shown in the title. Inelgded in the data 
are suggested types of lighting systems and lumi- 
naires; levels for general lighting and for specific 
areas; analyses of seeing tasks; and other mforma- 
tion essential to lighting the area and of value to 
lighting engineers and specialists, architeets, eon- 
struction people and others. Each practice is fully 
illustrated with charts and photographs, 


(2) OFFICE LIGHTING 
L.E.S. Recommended Practice (1947) 50c 
(3) STORES & OTHER MERCHANDISING AREAS 
Recommended Practice (1948) 50c 
(4) SCHOOL LIGHTING 
American Standard Practice (1948) 
(5) LIBRARY LIGHTING 
1.B.8. Recommended Practice (1950) 
(6) DAYLIGHTING 
1.2.8. Recommended Practice (1950) 
(7) SPORTS LIGHTING 
1.E.8. Recommended Practice (1950) 
(8) INDUSTRIAL LIGHTING 
American Standard Practice (1952) 
(9) STREET AND HIGHWAY LIGHTING 
American Standard Practice (1953) 
(10) SUPPLEMENTARY LIGHTING 
L3.8. Recommended Practice (1953) 
(11) RESIDENCE LIGHTING 
LZB.8. Recommended Practice (1953) 


Quantity prices upon request. 


COMMITTEE REPORTS ON LIGHTING 
IN INDUSTRY 


Lighting recommendations based on recent studies 
(research, surveys of current practice, and experi- 
mental installations) of the appropriate subcom- 
mittees of the I.E.S. Committee on Industrial Light- 
ing. Completely illustrated, these reports contain 
detailed information on many lighting problems 
peculiar to the industry or operation involved as 
well as providing general data as to lighting sys- 


tems and luminaires; recommended quantity and 
quality of illumination; and analyses of specific 
seeing tasks, 


The Publications of the Illuminating Engineering 
Society listed here summarize in printed form the 
vast amount of research, investigation and discus- 
sion of hundreds of qualified members of the Soci- 
ety working on technical committees. They contain 
the latest available information about many aspects 
of the art and science of illumination, including 
details of application as well as the lighting tech- 
niques involved. Each publication listed here is 
supported by the full authority and approval of the 
Illuminating Engineering Society. 


1.E.8. Publications are available, in single copies 
or in bulk, to anyone requiring knowledge of the 
newest in lighting application and the supporting 
technical information. Published prices cover only 
the cost of production and handling. Quantity prices 
vary and are lower than the single-copy prices 
shown in this listing. Should quantities be desired 
for distribution, such as for educational or promo- 
tional purposes, prices may be obtained by writing 
Publications Office. 


Each publication is numbered for easy ordering 
by using the coupon on this page. Correspondence 
concerning publications should be addressed to: 
Publications Office, Illuminating Engineering Soci- 
ety, 1860 Broadway, New York 23, N. Y. 


(Supersedes all lists prior to December 1954) 


(12) 


(13) 


(15) 
(16) 


(18) 


(19) 


LIGHTING FOR WOOLEN AND WORSTED 
TEXTILE MILLS (1949) 


LIGHTING FORK MACHINING OF SMALL 
METAL PARTS (1949) 


LIGHTING FOR FLOUR MILLS (1949) 
LIGHTING FOR CANNERIES (1950) 
LIGHTING FOR BAKERIES (1950) 


LIGHTING OF CENTRAL STATION 
PROPERTIES (1951) 


LIGHTING FOR STEEL MILLS, 
PART I: OPEN HEARTH (1952) 


LIGHTING FOR FOUNDRIES (1952) 


8223 3 


Quantity prices upon request. 


OTHER 1.E.S. COMMITTEE REPORTS 


(20) 


TRANSPORTATION LIGHTING (1951) 25c 
Interior lighting for buses, streetcars, rapid transit 


and railway trains. 


PUBLICATIONS 


PUBLICATIONS OFFICE 
ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway, New York 23, N. Y. 
Date 
Send me at the address below copies of LE.S. Publications in 


quantities as noted 


(1 (13 (25) 
(2) (14 (26) 
(3 (27) 
(4) (16) (28) 
(5) 17) (29) 
(6 (18) (30) 
(7) (19 (31) 
(8) 20) (32) 
(9) (21) (33) 
(10 (22 (34) 
(ll (23 (35) 
(12) (24) (36) 

[] My cheek (m.o.) enclosed. CO) Bill me. 


Your prepayment of orders totalling $2.00 or less will greatly 
facilitate handling and help us in our bookkeeping. Thank you. 


(Please print or type) 


Name 

Company 

Street 

City Zone State 


Section/Chapter 


(21) CONTEMPORARY LIGHTING IN MODERN 
AND TRADITIONAL INTERIORS (1951) $1.00 
64-page report combines recommended residence 
lighting techniques with good decoration, written 
in layman’s language and completely illustrated. 
Shows all types of lighting equipment, both in 
stalled and portable, recommended color combina 
tions, from Colonial to Modern interiors. 

(28) PUNCTIONAL VISUAL ACTIVITIES In 
THE (1951) 25c 
Provides much of the technical material supporting 
the combination of good decoration with lighting 
in (21) above. Extremely useful to lighting equip 
ment designers, engineers, and because of the 
numerous sketches and measurements, non-technical 
people as well 


(23) CURRENT LIGHTING PRACTICE ror 
TELEVISION PRODUCTION (1951) 15¢ 

(94) PROGRESS IN TELEVISION STUDIO 
LIGHTING (1964) Addenda to (25) 10¢ 


Quantity prices upon request. 


LES. LIGHTING DATA SHEETS 


Each LES. Lighting Data Sheet describes an 
actual, outstanding lighting installation, complete 
with photographs, drawings and engineering data. 
They are published in a series of 24 sheets each 
year, and current sheets cover such subjects as 


lighting for metalworking, textile, automobile and 
other industries; schools; stores; offices; drafting 
rooms; churches; auditoriums; banks; museums: 
residences; indoor and outdoor recreational areas; 
streets and highways; and other special appliea- 
tions. 

Printed on heavy gloss paper, punched for stand- 
ard ring binder, data sheets are an excellent “idea” 
file for lighting people, consulting engineers and 
architects; ideal for promotional distribution by 
manufacturers and light and power companies. 

LE.S. Lighting Data Sheets are delivered through- 
out each year in groaps of eight; three mailings for 
the entire 24-sheet series. First eight of each series 
are mailed for delivery in June; second eight in 
October; final eight in February of following year. 
Subscription, 24 sheets per set, $1.25; 10 or more 
sets, $1.00 each. Prices on minimum quantities of 
100 individual sheets upon request to this office. 


(25) CURRENT SERIES XxX 
Orders for the current Series XX LE.S. Lighting 
Data Sheets are now being accepted. Renew your 
Data Sheet subscription now; or start your “idea” 
file of 1.E.8. Lighting Data Sheets with this Series. 


EARLIER COMPLETE DATA SHEET SERIES AVAILABLE 


(26) Series XVI, 24 sheets $1.25 
(27) Series XVII, 24 sheets $1.25 
(28) Series XVIII, 24 sheets $1.25 
(29) Series XIX, 24 sheets $1.25 
mantities of 10 or more of (25) 
ough (29) $1.00 


(30) “15 HOME LIGHTING IDEAS”, 15 sheets $1.00 
Attractively packaged, newest 15 home lighting 
data sheets, gathered and prepared especially for 
this publication. (These sheets not included in an- 
nual Series.) 


Quentity prices upon request. 


MEASUREMENT OF LIGHT 


(31) BLECTRICAL MEASUREMENTS OF 
FLUORESCENT LAMPS (1954) 15e 


(32) LIGHTING BQUIPMENT ENGINEERING 
DATA SHEET 10¢ 


For equipment manufacturers and testing agencies 
for use as a guide in preparing forms for presen 
tation of photometric and other pertinent data on 
lighting equipment. Also helpful to equipment 
purchasers as basis for required data. 


(33) GUIDE FOR PHOTOMETRIC TESTING OF 
FLOODLIGHTS OF 10 TO 160 DEGRE 
TOTAL BEAM SPREAD (1951) , 


(34) GUIDE FOR OUTDOOR ILLUMINATION 
TESTS 


(35) GENERAL GUIDE TO PHOTOMETRY (1955) 0c 
Quantity prices upon request. 


LIGHTING COURSE MATERIAL 


(36) LIGHTING FUNDAMENTALS $1.00 
Lithograph outline for a one-semester introductory 
lighting course suitable for college students or 
adults, Quantities of 10 or more, 75¢ per copy 


(Printed in U.S.A.) 


| SGOoO Series 
Recessed Luminaires 


featuring one-piece plastic shield 
in 2’ x 2’, 2’x 4’ and 4’ x 4’ units 


In this series Garcy offers the highest quality lighting 

with a choice of three types of shielding . . . all in hinged frames: 
Plexigias shield—The unique die-formed contour gives uniform 
low brightness and provides the rigidity which permits a ras 
one-piece diffuser to be used even in the large 4’ x 4’ unit. : 
Louver shield —Lightweight, completely framed and tab- 
locked into a one-piece assembly for convenient 
maintenance, superior appearance and greater dufability. 
Glass shield —Standard is Corning Alba-Lite, fine-ribbed 
translucent opal glass, an excellent diffusing medium. 
Other types of glass are available as decived. 

Sturdy, rigid frames provide secure mounting, 

and are designed to prevent light leaks around edges. 


Send for Bulletin 662-L 


GARGY Quality by Design 


Garden City Piating & Mfg. Co., |760 N. Ashiand Ave., Chicago 22, Ill. 
In Canada: Garcy Co. of Canada, iLtd., 191 Niagara St., Toronto 


THREE TYPES OF SHIELDING VARIETY IN SIZE AND NUMBER OF LAMPS 


2 « —Twe, three or four lomp rows. 
Plastic panel in Glass panel 2 « 8 —-Two, three or four lomp rows. 


freme in hinged frome 4 «4 —Six, eight or ten lomp rows. 
Choice of rapid stort fivorescent or slimline lamps. 
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FOR LESS THAN 50x cents A SQUARE FOOT 


for Flush or Rechssod 
Fixtures” inass Ceilings 


NO TOOL CHARGES 


Now you con add Flush or Recessed Fluorescent Fixtures with dropped plastic panels to your 
line at @ cost so low they will make obsolete oll previous fixtures 


LOW OVERHEAD WEIGHT 


These new light weight panels (2 « 2 weighs as little as 6 o2s.) moke framing simple, main. 
tenance a cinch, and reduce donger from accidentally dislodged ponels 


AVAILABLE IN 3 MATERIALS 
ACCEPTED FOR LIGHT DIFFUSERS 
LIGHT GAUGE ORIENTED’ POLYSTYRENE 
A rugged polystyrene not injured by dropping from over 20 feet. 
LIGHT GAUGE ORIENTED’ ACRYLIC (PLEXIGLAS) 
Hos all good lighting characteristics of other acrylic ponels, plus the amazing light 
weight and toughness of a thin gouge oriented material 


HEAVY GAUGE POLYLITE” (POLYSTYRENE) 
A special extruded polystyrene sheet material accepted and used in lighting applica- 
tions the world over 
"Patented Process for Toughness in Thin Gauge Materials 
© Registered trademork Sandee Mig Co 
TESTED AND APPROVED 
These ponels hove been tested ond approved by Factory Mutuals Laboratories for installa- 
tion under sprinkler systems 


IMMEDIATE DELIVERY 
These luminous lighting panels are available now for immediate delivery. They are carried 
@ stock item ready for same day shipment 


LIGHTING PRICES 


1 « Polyflex | 6% Ibs, | 50% 4 1.25 | 1.10 | 1.07 | 1.00 


1 « 4 Polyflex O15 | 4800 24 ibs. | 50% one | | 2-30 | 2.05 | 1.80 | 1.60 
2 « 2 Polyflex O15 | | 27% lbs | 50% | | 2-40 | 2.15 | 1.90 | 1.70 


« Methofles 7 ths 60% | | 1.65 1.50 1.45 1.35 o 
1x4 Methofies | O15) Stee 25% Ibs. | 60% | | 3.35 | 3.00 | 2.90 | 2.75 

22 Methofies | O15) 63 ths. | 60% | | 3.50 | 3.15 | 3.05 | 2.90 
« Polylite 100 36 ibs. 50%] 2.85 | 2.55 | 2.45 | 2.25 
« 4 Polylite 100 | 2 tbs. oe [1123 tbs 145, | | 6.50 | 5.85 | 5.65 | 5.20 


2 « 2 Polylite 100 | 2 lbs 602. 2190 tbs Som] 1 685 | 6.15 | 5.95 | 5.50 


'Shipped 25 to a Carton 


Be the first to get the extra contracts these new luminous panels will produce 
Onder ows Sample shipment 3 ponels (one panel of each material) 2 x 2 of 1 x 4 

available at $15.00. Satisfactory D & or Cash with order. Milwaukee. 
pattern also 


MILITE LIGHTING PRODUCTS DIVISION voilablei 
by > KIRBY COGESHALL STEINAU COMPANY 95 
606 EAST CLYBOURN STREET 
MILWAUKEE, WISCONSIN 
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| 
UMINOUS LIGHTING PANELS 
| 
Designed for fixtures and Trof-— 
fers—Put two together to forma 
| a 
: 
— Excellent for fixtures. 
and luminous ceil- 


Over 96 recessed variations with , 


Controtenses® ore’ 


Installation is greatly’ simplified by @ choice of 

osures; unwited or shallow deep, 


toned, die-formed, seamle top service or bottom access. The 


Roin in California is somewhat of net 
4 
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THIS 1S YOUR APPLICATION 


(4) Broadcast Studic- 
Church 
Country Residence 


Evening School 
City Residence 
Quiet Office 


Average Residence 
Public Library 
w Study Holl 


Classroom 
Professional Office 


37-42 decibels 


Noisy Residence 
Business Office 


Store 
Noisy Office 


Factories 


FLORA SHOWS YOU hew easy it is to select o G-E ballast to meet 
your noise level requirements. For example: in a library installation 


Flora* shows you why... 


General Electric Sound-rated Ballasts 
Help You Save Lighting Dollars 


Fluorescent lighting today is used in a 
countless variety of applications; from 
ultra-quiet broadcast stidids and li- 
brary reading rooms to Misy factories 
and offices. To help you select a 
lamp-ballast combination to meet the 
sound requirements of your installa- 
tion, General Electric conducts exten- 
sive tests to measure the average 
sound level of each ballast model. This 


G-E BALLASTS operate more quietly then 
average ballasts, and G-E engineers are con- 
stantly testing new meoterials and methods 
in order 


te better contre! ballast noise. 


measurement is called “Sound Rating.” 

This exclusive G-E feature enables 
you to specify a model sound-rated to 
meet the needs of your fluorescent in- 
stallation. You save valuable lighting 
dollars by reducing expensive noise 
complaints. 

Next time you specify equipment for 
a fluorescent lighting installation, make 
sure you get the best . . . specify Gen- 


Five more reasons why 


WE RECOMMEND 


SOUND RATINGS 


where noise levels must be extremely low, or in a quiet office where 
ballast noise could interfere with work, G.E. has a ballast to do the job. 


eral Electric sound-rated ballasts. Look 
for the sound rating on the nameplate. 
A G-E ballast tag or sticker on your 
fixture is proof that it’s equipped with 
the best in ballasts. It’s the easy way 
to be certain. For further information 
on G-E ballasts, write Section 401-8, 
General Electric Company, Schenectady 
5, New York. 


*Miss Fluorescent Ballost, Ballast Mascot. 
Copyright 1955, General Electric Compony. 


GENERAL ELECTRIC IS YOUR BEST BALLAST VALUE 


@ SUPERIOR QUALITY CONTROL 
@ LONGER BALLAST LIFE 


@ PRECISE LAMP-MATCHED DESIGN 


@ PROVED PRODUCT LEADERSHIP 
@ COMPLETE CUSTOMER SERVICES 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 
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the new sulialt troffer is 


RECESSED LIGHTING AT ITS BEST 


in clean, trim appearance . .. and in mechanics, too! 


Twelve important features of the new Smithcraft Troffer illustrate the 
completeness of design development that went into this new outstanding 
recessed lighting. Important among the twelve features for architects and 
— is the fact that they can now create absolutely clean, trim, 
architectural lighting effects without the disturbing blemishes caused by 
exposed hinges, locks, fasteners or screws. The ceiling is uncluttered . . . 
the final lighting effect is crisp, modern and efficient. 


The new line of Smithcraft Troffers is truly complete, offering troffers with 
or without integral trim flange, with the widest choice of shielding media 
and adaptable to virtually any ceiling construction. 


Specify Smithcraft for superior appearance, unsurpassed lighting 
performance together with ease and economy of installation. 


Complete details are offered on the new Smithcraft 12” wide troffers. 
This new Smithcraft Troffer book also gives complete information 
on the new Smithcraft line of 24oot wide troffers — available with 
many types of shielding media and for many different types of ceil- 


ing construction. 


| | no visible lat 
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3. stove by simple ond 
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4. 12° openings perfectly " 
7 lghting, ete., for Mexibility 
1. 


INDUSTRIAL REVOLUTIONARY 
CUTS INSTALLATION COSTS 50% 


ortho-88 


ese? feture spocing 100% 
oe 1 heed pewer sow: 


@ SAVES ON CONDUIT, RECEPTACLES, ACCESSORIES 
@ ELIMINATES ALIGNING EXTRAS, Y CHAINS, CORDS AND PLUGS 


The exclusive features of the Gibson Ortho-88 make it possible to enjoy 
superior industrial lighting at the cost of ordinary installations. 

The Uni-Race, to which units are later attached, is easily assembled 
into sections up to 24 feet long and wired completely on the floor, except 
for final service connection. It is raised and hung as a unit—directly to 
bar joists, beams or stems. Alignment and spacing for fixtures is automatic. 

The Uni-Race provides power for temporary lighting and tools. When 
the building is ready for occupancy, spotless fixtures can be snapped into 
place by two men, without tools, at the rate of 45 to 55 units per hour—in 
continuous rows or at intervals of 4, 8, 12 or more feet. Spacing can be 
changed, more units added, repairs made—all without interrupting service 
to other fixtures on the circuit, or additional electrical work. 

The result is a top-quality installation with savings on materials and 
labor up to 50% 

Get all the facts in our Ortho-88 bulletin, which we'll 
gladly send on request, and you'll see why it pays to use 
the Ortho-88. 
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Here at last—for homes, hotels, churches, schools, 
restaurants, offices, stores—is a light control that 
makes sense. A light contro! that produces at the turn 
of a dial, any level of light from dark to full-bright, 
the prefect level of light for every occasion, 
every activity, every effect. New LuxTRot Light 


Control frees your layouts once and for all from the 


NEW 


LUXTROL 


LIGHT CONTROL 


limitations of on-off lighting It puts in your hands a 


whole new dimension in modern, functional design 


tUxXTROL is a soundly engineered autotransformer 
type unit with brush and winding in constant contact 
It has both fuse and thermal overload protection. It 
THE 


SUPERIOR ELECTRIC 
COMPANY 
5095 Demers Avenue, Bristol, Conn. 


operates smoothly, silently, safely, is approved by 
Underwriters’ Laboratories. Neo complex wiring 
required: LUXTROL replaces ordinary on-off switches, 


is just as easy to incorporate in your plans. What's 
Please send me design dota on new LUXTROL 


more, LUXTROL Controls not only incandescent lighting Light Control 
but fluorescent and cold-cathode, too. And it's priced 
Name 
surprisingly low. Arrange a LuxTrot demonstra- 
tion. Simply call Western Union Operator 25 in your Swvest 
own city and ask for the name of your LUXTROL City Zone Stete 


J 


distributor 
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NOW sat the turn of a dial... 
| for those long-neglected applications... : 
ANY LEVEL OF LIGHT FROM DARK TO FULL-BRIGHT | 
a 


BEFORE YOU BUY ANY SCHOOL LIGHTING FIXTURE... 


A sinle and price le meet every requirement 


An “all purpose” 
unit that combines 
highest quality and 
91% lighting effi- 
ciency at a remark- 
ably low price. 


Features Eastern's 
exclusive “Zone of 
Light"’ — for extra 
illumination in the 
study area. Com- 
bines smart styling 
and an efficiency of 
77%. 


Unquestionably, the 
finest — companion 
unit to the 4 lamp 
“N” Series above. 
Has an efficiency of 


82%. 


Our most popular 
school unit — fea- 
tures 90% effi 
ciency 


SEND FOR THIS NEW [<—-™ CATALOG. 


Contains complete information and technical 
data. Write for your FREE copy today! 


EASTERN FIXTURE COMPANY 
170 VERNON STREET, BOSTON 20, MASS. 


S4A ILLUMINATING ENGINEERING 


ENGINEERED SERIES ~ q 
2 lamp — Fivorescent and Slimline ail | | 
= 
ENGINEERED — | 
4 lame Fiuorescent and Slimline a 
Sse 
2 lamp — Fluorescent and Slimline 
2 lamp — Fluorescent and Slimline 
| 


Photograph by Consolidated Edison 


You get Permanence, Quality, 


Beauty with PLEXIGLAS 


This luminous-area lighting at the County Trust 
Company, Mt. Vernon, N.Y., illustrates the impor- 
tant advantages obtained with PLexicias acrylic 


plastic diffusers. 


Permanence. Rigid, strong and durable, PLexicias 
is noted for freedom from discoloration, and resis- 
tance to breakage. It has a firm, solid appearance 
in harmony with other room surfaces. 


Quality Illumination. PLexic.as provides maximum 
transmission of light and complete, edge-to-edge 
diffusion that accents the quality of architec- 
tural design. 


Prentiss is « trade-mark, Reg. US. Pat. Off and in other principal countries 
in the Western Hemisphere. 

Canadian distributor; Crystal Glass & Plastics, Lad., 130 Queen's Quay at 
Jarvis Street, Toronto, Ontario, Canada. 


Beauty. Lighted or unlighted, PLexictas is 
pleasing to the eye—the most beautiful of all 
types of plastics. 

For the best in illumination, specify PLexictas 
diffusers for luminous ceiling areas and large- 
area lighting equipment for indoor or outdoor 
use. We will be glad to send you detailed infor- 
mation on this multipurpose lighting material. 


ROHM & HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign 
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FROM 3.5 TO 35 FOOT-CANDLES 


The Rambusch flair for doing architectural lighting without doing architec- 
tural violence is exemplified in this installation * Originally the installation 
consisted of two rows of lanternlike fixtures with amber glass giving three and 
one-half (3'2) foot-candles of light + Due to the 14” thick tile ceiling a normal 
downlight installation was impractical hence special fixtures were designed 
’ and hung just below the ceiling. Each of these houses four (4) 1000-Watt 
Downlites resulting in a uniform level of thirty five (35) foot-candles discreetly 
covering the floor + There are 100 Rambusch lighting representatives through- 
out the country—one of them is near you and anxious to serve you. 


RAMBUSCH 
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The Sensational New AREA/LITER 
TRADE MARK 


An Original All-Brite Development 
Product of All-Brite Research 
Write for Complete Brochure 


FIXTURES OF CALIFORNIA 


THE WEST 


SEPTEMBER 1955 


Main Office ond Piont!) 352 SHAW ROAD + SOUTH SAN FRANCISCO 
Branch Plontss 239 WEST STREET + LOS ANGELES 7 
1318 S.W. FIRST AVENUE + PORTLAND 1 


THREE PLANTS TO SERVE THE WEST 
STA 


T= inte West — poner 
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Company 


NEW EQUIPMENT DATA 


AVAILABLE WITH COUPON 


New manufacturers’ catalogs and bulletins listed below are available 

free to readers of ILLUMINATING ENGINEERING by mailing the 

coupon. Circle the numbers of those items which you want, drop in 

envelope or fasten securely to back of 2-cent postcard addressed to 
Publications Office. 


“Architectural Lighting” is title of 
55 page, two-eolor catalog of wide vari 
ety recessed downlights, pinholes, shovel 
lights, adjustable beams, exit and aisle 
lights, and ineludes engineering data, 
and suggested installations. Klieg! Bros., 
New York, N A 


2 Packaged LUXTROL light control 
equipment for many applications is pie 
tured and deseribed in two-color, 12-page 
booklet, which explains circuits, controls, 
and ratings for 
Eleetrie Co., 


each type. 


Bristol, Conn. 


Superior 


3 Bulletin 1254-A covers complete line 
of lighting fixtures for hazardous loca 
tions in industry; includes dust-tight, ex 
plosion proof, various globes and guards, 
data. Pyle 


and furnishes photometric 


National Co., Chieago, TIL. 


4 Hight-page catalog “How to Modern 
ize Old Windows with PC Glass Blocks” 
demonstrates advantages and illustrates 
proper functional glass 
locations, Pittsburgh 
Pitteburgh, Pa. 


how to select 


block in various 


Corning Corp., 


5 Booklet SKY 
LIGHT (Artificial) designed particularly 
for public areas of appropriate height 
such as lobbies, banking rooms, museum 
and 
Ine., 


describes company's 


galleries, ete.; gives architectural 
lighting data. Laubert Lighting 
New York, N. Y. 


6 Catalog No. FF-4 gives details on 
parts, suspension and assembly procedure 


and installation of new UNISTRUT 
system of fluorescent fixture suspension, 
ineluding line drawing and installation 
photographs. Unistrut Products Co., Chi 
eago, Ill. 


7 Cold eathode lighting catalog is fully 
illustrated with pages on cove lighting, 
strip unite, and a wide variety of stand 
ard fixtures, also includes complete infor 
mation on cold cathode lamps and attri 
butes. Cold Cathode Lighting Corp., Long 
Island City, N. Y. 


8 20-page booklet on mereury lamp 
flood lighting and indoor illumination 
provides information on multiple circuit 
and constant wattage transformers for 
outdoor lighting and single and two-lamp 
transformers for indoor lighting. Jeffer 
son Eleetriec Co., Bellwood, Ill. 


9 Comprehensive catalog shows CRAFT 
LITE fluorescent lighting units said to 
be vapor-tight and sealed for protection 
hard knocks, dirt, vapor and 
weather conditions; contains 
photographs and photometric data. Para- 
mount Industries Ine., Flint, Mich. 


against 
outdoor 


10 Folder discuses STABILITE, new 
type of chemical said to prevent ultra- 
violet light-caused darkening or color 
changes, and at the same time to remove 
static electricity from all types of plas- 
ties. Merix Chemical Co., Chicago, Tl. 


1] “Service Station Lighting” is 14 
page booklet describing how to plan and 


Offer good for two months 


Circle numbers wanted, Enter name and address. Clip out and mail. 


Pusiuications Orrics 


ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway 
New York 23, New York 


Send me items circled below: 


23485 678 9 
26 27 


Name 


Btreet 


City 


Zone 


oss 

' 

' 

' 


28 29 30 31 32 33 34 35 36 


State 


install floodlighting for retail gasoline 


stations, includes detailed layouts for 
stations in various areas and data on 
mounting and focusing floodlights. 


Crouse-Hinds Co., Syracuse, N. Y. 


12 12-page booklet LS-167, fully illus- 
trated, describes silvered bow! precess for 
incandescent lamps and gives data on 
performance and contemporary uses in 
commercial, industrial and _ residential 
applications, as well as fixture design. 
General Electric Co., Cleveland, Ohio. 


13 Operation and features of the C- 
LECTOR, new system of remote control 
presetting of lighting arrangements, are 
explained in four-page folder, suggested 
for use in TV studios, theaters, churches 
and other assembly halls. Century Light- 
ing Ine., New York, N. Y. 


14 Eight-page booklet introduces LO- 
TRAN 12.5, a new glass developed to 
meet specifically recommended “bright- 
ness balance” and said to greatly reduce 
glare from windows with little color dis 
tortion. Houze Glass Corp., Point Marion, 
Pa. 


15 Three new catalog sheets cover CFI 
industrial fixtures for use with new high 
output rapid start lamps, and illustrated 


booklet “Rockford School Relighting 
Program” suggests use in appropriate 
areas for school relighting. DayBrite 


Lighting Inc., St. Louis, Mo. 


16 Bulletin No. FL-152A presents elec 
trical and mechanical specifications on 
ballasts for cold cathode lamps, includes 
wiring and dimensional diagrams, new 
sizes and typical applications ,as well as 
prices in easy-to-read chart form. Sola 
Electric Co., Chieago, Il. 


17 Brochure and drawings deseribe 
ACCESSO, new system of steel channel 
and hangers said to permit easy moving 
of lighting and other ceiling fixtures in 
acoustical tile ceilings, permitting instant 
access and installed with minimum labor. 
Accesso Systems Inc., Seattle, Wash. 


18 Seven new and improved transparent 
plastics are described in six-page bro- 
chure, including HOMALITE CR-39 said 
to have best scratch resistance of any 
transparent plastic and outstanding 
mechanical and optical stability. Homa 
lite Corp., Wilmington, Del. 


19 Two-color, four-page folder covers 
new PARADOME 5400, semi-direet in 
eandescent luminaire, designed for com. 
mercial applications, and gives photo 
metric and other engineering data. Holo 
phane Co., Ine., New York, N. Y. 


20 New full-color, completely tab-in 
dexed catalog shows total line of fluores- 


(Continued on page 51) 


Blue Cross Office Building 
Philadelphia, Pa. 


LUMA-CEILINGS 


ADVANTAGES 


TO THE OWNER 


= © Economical initial cost 
© Diffused glore-free illumination 
Controllable light levels, 
if required 


TO THE ARCHITECT 
© Applications unlimited in new work 
or modernization 
© Economical ceiling construction 
© Obstruction-free ceiling plane 


TO THE CONTRACTOR 
© Easiest ceiling lighting system 
to instoll 
© Underwriters’ Laboratories listed 


A standard line, replacement parts 
ore always available 


DISTRIBUTED BY ELECTRICAL 
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ESALER 


A NEW CONCEPT IN LIGHTING... 


The Luma-Ceiling is Pittsburgh Reflector Company's answer to the 
need for an all-purpose illumination source that is simple to install 
and easy to maintain. Light from Luma-Ceiling is soft and diffused with 
a quality similar to indirect lighting; no sharp shadows or con- 
trasts are evident. 

Pittsburgh's Luma-Ceilings have been used successfully in office 
buildings, laboratories, libraries, showrooms and a wide range of 
similar installations. Wherever they have been used, people who have 
worked with this type of lighting consider it the most ideal lighting 
medium yet 

The ceiling itself is a combination of translucent, corrugated, white 
vinyl plastic supported in extruded aluminum channels; the light source 
is either Pittsburgh Standard Fluorescent or Pittsburgh Slimline Strip. 


\ / 


See How Pittsburgh Lumo-Ceilings can 
fit into your lighting picture. Bulletin 10 gives 
complete details; write for it. 


PITTSBURGH 


411 OLIVER BUILDING ~- PITTSBURGH 22, PA. 


IN CANADA — Holden Lighting Manufacturers, Lid. 
15 Yorkville Avenve Terente, Ontario 


EVERYWHERE © PERBMAFPLECTOR® LIGHTIF ENGINEER PRIN 
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The answer is—you don’t. Consequently, if the 
pole is made of corrosive metal, rust accumulates 
in the damp interior and weakens the wall, even 
though the exterior is regularly painted and 
maintains a deceptively fresh appearance. Rust 
scales pile up in the base, accelerate corrosion, 
endanger the insulation of the wiring, and greatly 
reduce the impact resistance of the pole. 
Hapco Aluminum Alloy Poles don’t deterio- 
rate with age. They stand up through all kinds 


How 
you paint 


the inside 
pole? 


of weather, under the severest atmospheric con- 
ditions. They never require painting or other 
treatment to prolong their life. And their in- 
stalled cost, due to their light weight and easy 
handling, is much less than that of ordinary 
metal or concrete poles. 


HUBBARD ALUMINUM PRODUCTS COMPANY 


Division of Hubbard & Company 
Pittsburgh 1, Pa. 
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LIGHTING for CORRIDO 


HOLOPHANE F-1823 
Series of In-Bilt Units 


RECESSED 
UNIT 


HOLOPHANE No. C-824 > 
Surface Attached Unit 


With the introduction of several new series of units, Holophane has brought 
a new lighting concept to a long-neglected, yet highly important field—the 
illumination of halls and corridors . . . Equipped with specially-designed prismatic 
CONTROLENS, the new Holophane luminaires provide ‘‘three-dimensional"’ con- 
trol of light . . . directing it not only to the floor but also to the ceiling and the 
walls. Reflections from these surfaces produce perfectly-balanced, glare-free 
illumination, resulting in an atmosphere of dignity, safety and visual comfort . . . 
This is a market that can be most advantageously developed. We invite inquiries 
for data on F-1823 (recessed) and C-824 (surface-attached). 


For Better Lighting Be Specific . . . 


HOLOPHANE. 


HOLOPHANE COMPANY, Inc. 

Lighting Authorities Since 1898 

342 MADISON AVENUE, NEW YORK 17, N. Y. 
The Holophane Co. Lid., The Queensway, Toronto, Ont. 
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Ask these 

questions, too, 

when you judge 

a tluorescent lamp.., 


Is its phosphor 
factory-controtied 
for color match? 


Westinghouse makes its own fluorescent lamp 
phosphors to be sure of strictest uni 
formity. Thus you can be sure that the Weat 
inghouse lamp you buy today will exactly 
match the Westinghouse lamp of the same 
color classification you bought yesterday or 
years ago 


Are its electrodes 
built for longest 
lamp-—lite? 


Constant development of new and better 
ways to make fluorescent lamp electrodes has 
enabled Westinghouse to triple the life of its 
fluorescent lampe since 1948, 


Is it the correct 
type, size and color 
for the lighting 


In the Westinghouse fluorescent family of 290 
different lamps — including Slim!ine and Rapid 
Start there's a type and size precisely right 
for every office 
plication 
shades of 


plant and merchandising ap 


Colors include seven different 


white alone 
For the full story on how 
to get more for your 
money in fluorescent 
light, contact your West- 
inghouse Lamp Repre- 
sentative. 


you caw es SURE...iF 


Westi nghouse 
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(Continued from page 8A) 


Uniformity of 
IMumination Levels 


The article by Mr. Willard Allphin, 
on illumination levels, page 30A, July 
L.E., ealls attention to a common mistake 
levels. It 
seems to me that the profession needs a 
for specifying 


when specifying illumination 


more suitable standard 
illumination, one which is not so compli 
eated to non-engineers, and which can be 
checked in the field. We often overlook 
the fact that merely to specify a mini- 
mum of, say, 35 footeandles, or a mini- 
mum average of, say, 35 footeandles, 
may lead to a poor job so far as uni- 
formity is concerned. 

Recently, without our prior knowledge 
and consent, a clause was inserted in a 
lease whereby it was specified that the 
lighting office building was to 
meet our approval. We avoided being 
placed between two lines of fire by sug- 
gesting that we would approve any in- 
minimum maintained 


stallation with “a 
intensity of 35 footeandles, and that the 
maximum variation between the minimum 
intensity at any point between the rows 
of fixtures and directly under the fixtures 
on the be not more 
than 10 to 15 per cent.” We also reecom- 
mended an average intensity of 50 foot- 


working surfaces, 


candies without objectionable glare and 
contrast and subject to the above varia- 
tion. We do not reeall having ever seen 
any figures on suggested allowable vari- 
ations. The specification has the advan- 
tage of ease in checking after installa 
tion. B. J. Gronon, Consultant, Power ¢ 
Lighting Sales, Kansas City Power ¢ 
Light Co., Kansas City, Mo. 


Open Circuit Volts 
At90% At 110% 

Input Input 


Lamp 
Circuit 


Supply 
Voltage 
Ballasts “A 


106 Red 583 606 
- Blue 587 770 
110 Red 
Biue 
lia Red 
Blue 
118 Red 
Blue 
122 Red 
126 Red 
Blue 
130 Red 719 833 
Blue 714 945 


Lamp Volts, Total 
Circuit operating 


Ballasts — A 
ETL Red 195 
Blue 198 


144.8 141.8 


Values 


| MeCormick Values 210 


Total Primary 
Lamp Watts Watts input 


Fluorescent Ballast Tests 


We have reviewed and compared the 
ballast tests reported by C. W. MeCor 
mick (page 13A, May I.E.) with our own 
test results. 

It now seems quite probable that the 
variance of the values reported by Mr. 
McCormick relative to normal expectance 
was due in part to the instrumentation 
and/or measurement method employed, 
the use of unseasoned lamps and the 
fact that the ballast “B” was defective. 
It is regrettable that the identical tested 
ballast “B” was not available for our 
tests. 

Our tests of the ballasts kindly for- 
warded by Mr. MeCormick for the pur- 
pose show them to be very much in line 
with industry specification requirements 
and the average of performance which 
ean be expected from the “ETL certi- 
fied” ballasts. 

Values as found by our tests are shown 
in Table I. The lamp operating voltage 
and watts both above and below normal 
(118) show good regulation characteris- 
ties for both ballasts. 

Taking the values given above at 118 
volts supply voltage and the like values 
from Mr. MeCormick’s table, the com- 
parison given in Table IT will be noted. 

The difference we found, of 9.3 watts 
total input between “A” and “B” in our 
test is accounted for by the difference in 
ballast loss (34.5 — 28.2) of 6.3 watte 
plus the difference in total lamp watts 
(144.8 — 141.8) of 3 watts. 

The difference we found of 4.24 per 
cent in light output, while not of great 


(Continued on page 45A) 


179.3 170 


Difference in 
Relative 
Light Output 
ws 


Relative 
input Watts 
Difference, 


0.95 4.24 
87 15 
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3 TABLE I. 
Relative 
Total Light Calculated 
mp Primary Output, Baliast 
its, Lamp Watts micro- Loss. 
1 
200 196 66 467 
204 202 64 36 
7 job to be done? 198 196 68.6 69.4 
202 200 66.8 67.6 
196 195 704 70.8 | 
200 200 69.4 68.8 
1956 194 72.4 71.8 12.2 11.65 3 ona 
4 34.5 28.2 
1908 198 72470 SMM 
193 193 74 72.4 
195 198 75 708 
192 192 76 72.8 
192 197 78.8 71 
x 190 191 77.4 73 
188 196 71 
TABLE Il. 
| 
12.2 11.65 
4 179.8 170 63 sos on 
224 185 145 «40 22 «46587 #500 


The “phosphor” in a fluorescent lamp is 


ask about kK Al O the light-producing coating inside the 
glass tube. Only if the phosphor 

successfully resists deterioration will the 

tr lamp—1/) continue to give high light-output 
and—2) retain its original color to the 
end of its long life. Tops for deterioration- 
resistance among the different types of 
phosphors now in use are Halo 
Phosphors. Westinghouse (and only 
Westinghouse) uses Halo Phosphors 
throughout its entire fluorescent lamp line, 


you CAN BE SURE...1F ITS Westinghouse 
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How to judge a fluorescent lamp MH. ..point No. ; 


catches, or 
light leaks 


New lighting beauty...plus 


beautifully simple to instali 


New "Magic Frame" Troffers offer unprecedented beauty 
plus a complete series of design improvements that provide 
_allata 
cost that is completely competitive. Not a bolt, screw or light 


unequalled advantages in installation and performance . . 


leak need mar the clean, smooth lines of your troffer lighting 
¢ Available with all types of flat and curved glass, metal 

and plastic louvers—ineluding Vi" plastic cube louver. 

Doors are completely interchangeable 

© Exact 12° 
of pattern arrangements —continuous or individual mounting. 


Opening insures attractive appearance ina variety 


‘Magic Frame” doors lock securely, open on two 
concealed hinges. Remove by merely lifting and shifting — 
no screws to loosen, remove or lose. 


Write for new Data and Specification Catalog showing the most 
complete variety of troffer lighting fixtures now available. 


Electro Silv-A-King Corporation 


1635 PAULINA ST., CHICAGO S, ILLINOIS 


A screwdriver is all you need to install ‘Magic 
Frame” Troffers! Combination Reflector Plate-Wireway 
Cover being raised into 8-ft. fixture, in photo, contains all 
electrical components. For minor adjustments, cover hangs 
on jack chain by just loosening two capuve nuts or the 
cover can be removed for major adjustments. Once chassis is 
in ceiling it never has to be touched! 

Exclusive “Adjusto-Hangers” and “Speedy Latches” permit 
one man installation of 4-ft. units. Insure perfect alignment and 
eliminate loose screws and bolts. No tools needed except 
screwdriver. 


SPRUCE 4 WATER STS., READING, PENNSYLVANIA 


DESIGNERS AND MANUFACTURERS OF THE FINEST Ih LIGHTING 
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(Continued from page 42A) 


significance is due to the higher lamp 
watts for “A” and its lower “ratio of i A 
peak to rms current.” 


We feel that the above leads to the 


reasonable conclusion that had Mr. Me 


Cormick’s tests been conducted under 


comparable conditions with ours, the 


values obtained would have been the 


same as ours, showing these ballasts, if 


not found defective, to conform to sper! 


fication requirements and designed to 


operate as they are supposed to. H. 8 


Beaoie, Assistant to the President, Elee 


trical Testing Laboratories, Inc., New 
York, N. Y. 


GENSITIVE Switch 


ae 
LOAD 


OBITUARIES 


Clifford Miller, who was in charge of 
lighting promotion activities for Con 
solidated Edison Company in New York, 


died suddenly on August 1, at the age of 


55. 

Mr. Miller had been an active member 
of the Illuminating Engineering Society, 
both in the New York Section and, on the 


national level, as Chairman of the Soci 


ety’s General Board of Examiners. He 


was also active in lighting promotion 
work in utility and lighting industry 
circles. At the time of his death he was 
chairman of the Lighting Committee of 
the Edison Electric Institute. 

He first joined Consolidated Edison 


in 1924, as an inspector for the Brooklyn 


Edison Company. He went into sales 


work in 1927, and since 1943 he headed 


RATES FIRST ON ALL TWELVE SPECIFICATIONS 
Dimmer Division for Ward Leonard OF PHOTOELECTRIC OUTDOOR LIGHT CONTROLS — 


Electric Mount Vernon, N. Y., died 


suddenly at Linecolndale, N Y., on 


the Lighting Division in Con Edison's : 


Sales Engineering Bureau 


August 7. Mr. Rollins had been asso 


ciated with the company sinee his gradu 


ation from Cornell in 1927, and was 


responsible for many of their develop 


ments in the field of lighting control for 


theaters, churches and schools. 


ABOUT PEOPLE 


Eric H. Church has joined Lighting 
Products, Inc., Highland Park, IL, as | 
Manager of Production and Engineer 
ing. Mr. Church, who has been active 
on many of the Society's general and 


technical committees and in the Chi- 
eago Section, has been with Benjamin 
Electric Mfg. Co. for the past 24 years, 
as Design Engineer, in Charge of Test 


(Continued on page 464A) 
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¢ontrol available today. It’s compact. It's 
to install on any Lumineire, pole 
It features exclusive omni-directional sen 
¢onditions of use. It’s fail safe. It’s low cost. 
other outdoor lighting control . . . 
| 
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HONEYLITE 
re) instaliatior 
For f ' 


eat 


be 


T 


atures 


but there's more to 


HONE YLITE 


than meets the eye! 


\ 
SEL HONEYLITE’S thousands of hexagonal, aluminum honeycomb 
/, ‘ 


’ t Jo more than spread luxuria sdow-free light into every 
ZZ \ part of the room—they also quiet noise with an NRC of .46! 
e:ling of uninterrupted beauty—a ceiling 
need for separate acoustical installations that 
appearance. Before you build or re- 
ut HONEYLITE, the UL approved, 
smits light with 95%-pius efficiency 
d lighting units leaves 
prinkler heads unblocked for ediate operation in case of 
fire. Additional information upon request 
HONEYLITE LIGHT 


A AL ALUMINUM H 


NGS ARE A DEVE PMENT 
~ 


® 

~ » 

w XCEL PRODUCTS INC. 

‘ A. STREET 
OAKLAND 64. CALIFORNIA 
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ing and Development, and most recent- 
ly ae Manager of Industrial Engineer- 
ing. 


The Board of Directors of The Miller 
Company has announced the election of 
Burton G. Tremaine as Chairman of the 
Board, Burton G. Tremaine Jr. as Presi- 
lent, Henry J. Millington as Vice- 
President and John L. Busey as a Di- 
rector. Mr. Tremaine has been Presi 
dent of the company since 1934 and 
will continue his active interest in it. 
B. G. Tremaine Jr. has been Executive 
Vice-President since January 1951 and 
a Director since August 1949. In addi- 
tion to being elected Vice-President, 
Mr. Millington was also appointed Man- 
ager of the Illuminating Division. 


The Miller Company has also made 
known the appointment of Russell E. 
Owen as Merchandise Manager for the 
Illuminating Division in Charges of Sales 
Promotion and Advertising. Mr. Owen 
had joined the company in 1953. 


John BR. Tuttle was elected president 
and chairman of the Board of Directors 
of Crouse Hinds Company, Syracuse, 
N. Y. William L. Hinds, previous chair- 
man of the Board; Albert F. Hills, 
president, and W. C. Blanding, execu- 
tive Vice-President, have retired from 
active management but will continue 
as members of the Board of Directors. 
Mr. Tuttle was formerly Vice-President 
and Treasurer. 


8. Prall Culviner has joined the Pub- 
lie Relations Department of Sylvania 
Electric Products, Inc., as a project 
manager, with headquarters in the com- 
pany’s New York offices. Mr. Culviner 
formerly served at the New York Head- 
quarters of the Edison Electric Insti- 
tute, and his activities included direc- 
tion of last year’s nationwide Light's 
Diamond Jubilee program. 


The Board of Governors of the 
American Home Lighting Institute has 
elected Ted Cox as managing director 
of the organization. Mr. Cox is presi- 
dent of the public relations firm of Ted 
Cox and Associates, which has been 
acting as public relations counsel for 
the institute. 


The appointment of John Kelly as 
General Sales Manager of the Residen- 
tial Lighting Division of Globe Light- 
ing Products, Inc., has been announced. 
Mr. Kelly was formerly General Sales 
Manager of the Radio and Television 
Division of Raytheon Mfg. Co., Chi- 
eago. He is making his headquarters 
at Globe’s Brooklyn, N. Y. plant. 


(Continued on page 48A) 


ILLUMINATING ENGINEERING 


| | 

| 

beautiful... | 

/ 

| 


the only recessed 
Pag Live lighting fixture 
providing ceiling 
STRATO 


RAY illumination! 
PRISMATIC LENS 


SS 


= CEILING 


ILLUMINATION 


CEILING +, 


ILLUMINATION 


MAXIMUM INTENSITY “DOWN LIGHT” 
WITH NO GLARE IN APPROACH AREAS 


This new advance-design lens literally bends 


Exclusive! 

ALZAK*REFLECTOR light rays upwards and across ceiling. At the 
* Alcoa's amazing metal- same time, provides evenly distributed floor 

provides the greatest "ie lighting with no glare in the approach areas. 
flection quality of any Pry-lite Strato-Ray fixtures are available in 


surface yet known! 


7 models...with trip latch or tamper-proof 
front, and to lamp from above or below... for all 
types of commercial and residential installation. 


STRATO-RAY 
MODEL 2230 PRYNE & CO., INC. is” 


Repl 12%12 ical BOX 696, POMONA, CALIF. 
tile with or without overlap 


Please send information about Pry lites, 
including Light Distribution Curves 


rhymes with FINE 


City lone Stote 
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LOW COST! 


SUPERIOR QUALITY! 
GERING'S 


Extruded 


ACRYLIC 


DUPONT wrote: 

. wes tested in our leborea- 
tories . . « we ore setting up 
quelity control senderds and 
procedures to assist you in main- 
taining same good quality.” 


BRANCH Offices: Chicago 
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@ Produces BETTER-than-ever molded details 
@ Extra Tough! Easier Forming! Deep Draw! 
@ Good Surtace -- Uniform Gauge 

@ Less than 1% Shrinkage 

@ Permits use of LOW COST MOLDS 


@ Widths 54”, Lengths 76” 


© Gauges .060 to .125 
@ CLEAR TRANSPARENT and COLORS 


The best sheet available for ful vacuum and 
drape forming. Manufacturers state: “Finest extruded 
sheet available anywhere” — “Easy forming and 
machining.” Copy of DuPont endorsement letter on re- 
quest. Write Dept. TR for information, detoils, price list, 
physical deta sheet. 


The BEST by TEST! 


Mansfield. Ohio Cleveland: Obio. Mich. 


(Continued from page 464 


The Board of Directors of the Ameri- 
can Institute of Electrieal Engineers has 
approved the creation of a new East 
Central District of the Institute, which 
includes the states of Ohio and West 
Virginia. Julius Strasbourger, Cleve- 
Eleetrie Lluminating Co., has been 
appointed vice-president of the Insti- 
tute for the new distriet, which be 
comes the eleventh major division of 
the world-wide society. The East Cen 
tral District has a membership of more 


than 3000. 


BOOKS AND PAMPHLETS 


Techniques of Plant Maintenance and 
Engineering—1955, published by Clapp 
& Poliak, Ine., 341 Madison Ave., New 
York 17, N. Y. 218 pages, cloth-bound. 
$7.50. 

This book is a report of the proceed- 
ings of the annual conference held con- 
eurrently with the Plant Maintenance 
and Engineering Show. Twenty-three 
papers are ineluded with the discussion 
that followed. Sixteen round-tables, 
without prepared papers, are summar- 
ized, 

Also included is the text of more than 
1000 questions presented by 2400 execu 
tives to the 56 maintenance engineers. 


Lighting Pixture Guide, published by 
the General Electrie Co., Large Lamp 
Department, Nela Park, Cleveland, 
Ohio. 50e. 

This 40-page illustrated booklet is 
directed at home lighting fixture dis- 
tributors, utility personnel, manufac- 
turers and selected home-makers. It 
shows a variety of styles of fixtures, 
with the essential lumens needed for 
the different areas in the home, and 
how the fixtures can be ensembled har- 
moniously to light the varied activities 
in these areas. 

The guide was prepared by Mrs. 
Lucille Hanratty of the Market Devel- 
opment section with the collaboration 
of the Home Lighting unit of G-E’s 
| Engineering Department. 
| Writer's Fact Sheet on Home Fixture 
| Lighting has been published by the 
American Home Lighting Institute. 
Originally intended as a guide for 
writers and editors, the fact sheet is 
offered for use also for speakers’ out 
lines, as a home economist teaching aid 
and for sales training purposes by utili 
| ties, manufacturers and others. It may 
| be obtained from A.H.L.L, 542 8. Dear 
born St., Chieago 5, Ill. Price, 50¢ per 
single copy. Quantity prices available. 
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(When Low brights, large 


Another striking example of how LUVE-TILE provides the utmost in illuminated ceilings is shown in these photos of the Industrial Ne 
tional Bank of Detroit, Michigan. 


LUVE.-TILE is easy to maintain—dirt collection is much less rapid than with other types. .. and it will not hold insects and other small 
matter. Because LUVE-TILE is hinged, servicing of fixtures is easy. LUVE-TILE is also rigid to handle, light in weight and easy te 
remove and wash 


LUVE-TILE may be assembled to suit any room and custom-made work is never necessary. No unsightly horizontal bars or rosettes are 
used for support. Since LUVE-TILE comes in 4 shades unlimited colour combinations are possible. 


Sprinklers and air ducts are concealed and wiring and other work may 
be simply surface mounted. Also low cost acoustic material may be 
sprayed on the cavity above the tile for sound proofing, LUVE-TILE 
is practical and economical to use in any area, right down to « few 
square feet. lt is also widely used in display for special effects. 


These Firms Were Concerned with the Industrial National Bank Building 


Architect and Engineer Lous C. Redstone 
108!) Puritan, Detroit 
Contractor Turner Engineering Company 
470 Bramard, Detroit 
Wholesaler Michigan Chandelier, Company 


Write jor free LUVE-TILE Catalogues sections Nos, 8 and BA. 


ma J. A. WILSON LIGHTING & DISPLAY INC. 
632 MAIN STREEE, BUFFALO 2, N.Y. PHONE MOhowk 5596 
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G-E silicone rubber 
wire reduces lighting 
ixture failures caused 
heat and moisture 


Heat and moisture can cause trouble and serv- 
ice expense in the fixtures you sell. When heat 
and moisture are trapped in and around fixtures, 
ordinary wiring may fail, causing damage to 
the fixture itself and even to surrounding struc- 
tures. You can help protect your lighting fixtures 
against this hazard by equipping them with new 


General Electric silicone rubber wire. 


This new wire will operate safely at conduc- 
tor temperatures as high as 200 degrees centi- 
grade, and has excellent resistance to moisture 
and heat aging. Flexible, clean-stripping, and 
easy to handle, it can save valuable time on the 


production line. 


New General Electric silicone rubber wire 
meets the acute demand for a fixture wire rated 
at least 150 C for use in wet locations. (It is 
listed by Underwriters’ Laboratories, Inc.) For 
complete specifications and a sample, write Sec- 
tion W175-987, Construction Materials Divi- 
sion, General Electric Company, Bridgeport 2, 


Connecticut. 


CONDUCTOR— 
TINNED 
COPPER 

STRANDED 


INSULATION— 
SILICONE 
RUBBER 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 
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New Equipment Data . . 


(Continued from page 398A) 


cent luminaires for commercial, industrial 
aad general applications; complete with 
ETL reports and other photometric data. 
Light & Power Utilities Corp., Memphis, 
Tenn. 


21 Ineandescent ALUMINAIRES for 
exterior and interior use are described 
and illustrated in Folio 55-1. Of cast 
aluminum anodized, they inelude wall 
brackets, downlights, vapor-tights, ete. 
MePhilben Mfg. Co., Ine., Brooklyn, 
4 


22 Folder gives detailed description of 
SPECTRA brightness meter for measur 
ing brightness of a small spot from re 
mote location, tells special features such 
as direct reading in footlamberts, small 
acceptance angle, extreme range of sen- 
sitivity, ete. Photo Research Corp., Hol- 
lywood, Calif. 


23 New 12-page booklet “Why It Pays 
to Use Certified CBM Ballasts in Fluo 
rescent Lighting Fixtures,” covers com 
plete story of CBM Ballasts, offers valu- 
able and useful information, written ia 
non-technical language. Certified Ballast 
Mfrs., Cleveland, Ohio. 


24 New bulletin gives features of 
BUDGETLITE fluorescent fixture for 
offices and illustrates advantages said to 
be gained through economy of installa 
tion, ease of maintenance and use of in 
stant start. Ainsworth Lighting Inc., 
Long Island City, N. Y. 


25 Bulletin 5000 describes magnetic 
amplifier dimmers and supplementary ac 
cessories for stage lighting control; gives 
general description, special features, and 
specification data. Vickers Electric Divi 
sion, St. Louis, Mo. 


26 Bulletin No. 140-55 covers new 
horizontal, fluorescent “t” lights con- 
structed entirely of aluminum with ex 
truded aluminum box girders, called 
SKYLINER, and available in 4° and 8’ 
lengths ; gives special features and prices. 
Steber Mfg. Co., Broadview, Ili. 


27 = Line of fluorescent lamp ballasts is 
catalogued in four-page folder which 
shows all specification data, including 
preheat, triggerstart, rapid start and 
slimline types. Universal Mfg. Corp., 
Paterson, N. J. 


28 Two-color, eight-page folder de 
scribes new LOUVRON line of fluores 
cent fixtures featuring plastic coated, 
perforated steel side panels said to com 
bine ruggedness and luminosity; shows 
distribution curves and other photometric 
data. Lightolier, New York, N. Y. 


(Continued on page 524A) 
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General offices, Prudential 
Insurance Co, of America, 
Little Rock, Ark. 


“Visual index rating excellent .. . satisfaction complete” — 
that’s the repert on the Light & Power fixtures installed 
in the general offices and sales room of Prudential Insur- 
ance Co. of America in Little Rock, Ark. 


Such efficiency and satisfaction are typical of L & P in- 
stailations everywhere ... . because | & P fluorescent 
fixtures are designed, engineered, and manufactured— 
every step of the way—right in our own plant. 


Distributed by 
Electrical Wholesalers 
Only 


For new catalog and price:, 


PRUDENTIAL | 


SMAWLIGHT & POWER) 
Lighting the Way 
\ 
— 
~ 
4 
A 
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DIA 


dynamically new . . . obsoletes 
all old wall brackets! 


A modern building with yester- 
day's fixtures is like a lovely 
woman wearing last year’s hat 
MecPhilben's new multi-use wall 
bracket the "43.40 series is beau- 
tifully honest in design .. . of 
rugged, no maintenance-needed, 
die cast aluminum vaportight, ver- 
satile and competitively priced. 


APPLICATIONS: Stair landings, Corridors 
Levetories and Entrances, Schools, Hospi 
tals, Office buildings and Housing 
SPECIFICATIONS: 43.40 VT, die cast slum 
num, satin finish anodized, quickly mounts 
te 4” cast von junction box for indoor 
application suitable for standard outlet box 
WATTAGE: Maximum 100 watt Globe 
Threaded ope! with gasket. Write for Dats 
Sheet on complete VAPORTIGHT SERIES 


Bik CAST PROTECTIVE 
GUARD AVAILABLE (43-44VT) 
for locations where protec 
tien against theft and ven- 
Galiem is essential Also aveil- 
able a6 celling fixture 


New Equipment Data... . 


Continued from page SIA) 


29 Bulletin 120 gives data on mercury 
plunger street light control relay for 
remote control of multiple street lighting 
cirenits; includes information on photo 
electric controls for other lighting re 
quirements. Fisher Pierce Co. Ine., Bos 
ton, Mass 


30 Data sheet features new schoo! lumi 
naire series for two low brightness lamps 
in three different lengths: save high light 
distribution with 40 degree sideway angle 
shielding. Canning Pekara Ine., Chieago, 


3] Silicone rubber-insulated high-tem 
perature wires and cables are deseribed 
in new 12-page, two-color booklet cover 
ing listings and specifications on all types 
of enable; physical characteristics; No. 
19-504. General Electric Co., Bridgeport, 


Conn. 


32 Completely new 64-page catalog 
featuring RADIX and RELENS recessed 
incandescent luminaires as well as other 
contemporary designs, wall-mounted, sus 
pended and recessed; all photometric 
data. Kurt Versen (o., Englewood, N. J. 


33 New ecight-page, two-color Bulletin 
CS-102 contains diagrams and explana 
tions of transformer power and lighting 
connections for some of the more com 
mon single phase applications. Kuhlman 
Electric Co., Bay City, Mich. 


34 New 31-page, two-color booklet 
covers lighting and electrical facilities 
for modern echools during initial phases 
of planning; discused in terms of each 
functional school area; gives photo 
graphs and sketches of actual installa 
tions. Westinghouse Electrie Corp., Pitts 
burgh, Pa. 


35 New ECONOMY line of industria! 
fluorescent fixtures available in two lamp, 
four and eight-foot lengths is covered in 
data sheet, showing various features, 
dimensional data, distribution curves. 
Electro Silv-A-King Corp., Chicago, Il. 


36 Bulletin 76F gives data on new hot 
eathode fluorescent lamp dimming system 
for 40-watt T-12 lamps, explains fea 
tures, application, genera! description, 
and principles of operation. Ward Leon- 
ard Eleetrie Co., Mount Vernon, N. Y. 


Employment Opportunities 


MANUFACTURERS 
ATIVES WANTED 


Well established commercial lighting manufac- 
turer requires representation in the following 
territories: (1) Houston, (2) lowa and Ne 
braska, (3) Pennsylvania. Familiarity with 
architect-engineer. contractor and wholesaling 
trades is essential. Send complete resume of 
experience. Replies will be held in confidence. 
Address Box 244, Publications Office, Mumi- 
nating Engineering Society, 1860 Broadway. 
New York 23. Y 


LIGHTS 


This new reflector has been developed to 
meet the need for beter lighting in aisles, 
corridors, tool rooms, warehouses, libraries, 


vertical storage racks and bins, and similar hard-to-light locations. 
Unique designing forces light to the highest point as well as the lowest, and at the 
reflector 


same time the ABourre Bin Light 
side light 


provides effective shielding to sop direct 


This reflector features the famous ABotrre All-White high-fired lifetime porcelaia 
enamel finish inside and out. It will not stain or discolor, resises chipping, and is 
always casy co clean. In any installation ABotrre All-White reflectors give a clean, 


neat, moderna appearance 


ABourrt Bin Light Reflectors are furnished for 100-150-200 watt lamps and can be 


mounted with conduit or direct to outlet 


Write today for complete information. 


* JONES METAL PRODUCTS CO. 


W. Lefayette, Ohio 
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ORDER YOUR 
CONFERENCE PAPER 
PREPRINTS NOW! 


Preprints of all papers presented at the 
1.E.S. National Technical Conference, 
Cleveland, Ohio, September 12-16, 1955 


AN INVESTMENT 
better lighting . 


ideal for general and 


Important to registrants and all members of IL.E.S 


are the preprints of the technical papers presented at 


the LE.S. National Technical Conference. These accent illumination... > 
papers present all that is new in theory and techniques Flush units, designed to provide direct illumination with the 
lighti . inval ‘erenc e. efficiency of a lens and reflector devisement and the vista 
of lig ne ne are an invaluable re:erence — effect of concealed downlights. Affords comfortable and 
The preprints will give you a detailed, panoramic view stimulating lighting without surface brightness or side glare. 
Construction assures “clean looking” ceiling areas. 


of all new developments in lighting techniques and 


The many desirable characteristics found only in highost 
applic ations and refresh your thinking about the quality lighting are inherent in these fine units. Available 
in suitable sizes for ceiling heights up to about 20 feet. 


papers presented at the Conference. 


CHECK THESE DESIRABLE FEATURES. . 


© Cone supported regressed lens instead of straight will vertical 
collar support eliminates reflected brightness in this aea 


Price per set... $2, plus 50c for postage. Just fill Corning Fresnel heat-resisting lens has colouve ed black riser 
Permanent Aizak-finish spun aluminum reflector retains its effi 


in form, attach check or money order and mail to 1.E.S. eleney 


Publications Office, 1860 Broadway, New York 23, N. ¥. Sturdy cast aluminum combination plaster and finishing ring 
; Mounting facilities adaptable to all types of building construction 


No visible screws. concealed bullet catch on hinged door 
Completely wired with 5-ft. leads ready for connections 


Hinged face plate makes relamping easy 


UL approved: safe to use 


Detail of the KLIEGL 


Regressed Lens unit 


Send set(s) 1955 Nat’) Technical Conference Preprints 


at $2 per set, plus 50¢ for mailing. 
Send for copy of the NEW 


KLIEGL Catalog 
ARCHITECTURAL 
LIGHTING 


KLIEGL BROS 


UMIVEREAL ELECTRIC STAGE LIGHTING CO. tee 
32) Weet 80th Street New York 19 F 
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LIGHTING FIXTURES 


ORNAMENTAL WROUGHT 
BRONZE IRON 


We are “just your size”—big 
enough to produce any light- 
ing-fixture job, however in- 
tricate or extensive; small 
enough to give every job our 
personal attention and super- 
vision, and to produce light- 
ing equipment of the finest 


character in every detail. 


Write for profusely 
illustrated catalog 


1102 Ww. 9th St. CINCINNATI 3, OHIO. 


SQUARE 
SQUARE 


the lied 
SQUARE 


with the patented 
INTER- ~PLANE 


inter-Piane Lock makes 
it easy to align with room or 
ceiling pattern. 


BB the only flexible joint thet 
always returns to perfect align- 
ment despite jars or vibrations. 


Write today for free folder 


BAKER-BARKON CO. 
1335 S. W. Morrison Street, Portiand 5, Oregon 
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how to get 


LIGHTING 
EFFICIENCY 


Ainsworth 
specify Budgetlite 


Here's highly efficient lighting from 
streamlined fluorescent fixtures that 
require hangers only at 5-foot intervals 

. runs up to 60 feet... may be fed 
from a single outlet. Gives comfortable 
general diffuse light that provides 


pleasant working conditions. Easy to clean, 


long-life lamps seldom need replacing 
Your clients will appreciate BUDCETLITE’s 
economy as well as its beauty! 


Write today for factual 
supcerute Bulletin! 


PEPRESENTATIVES: Some territories open 
Inquiries Invited 


economical 
to install 


completely 
functional 
design 


better light 
with less 
maintenance 


18-12 29th Ste 
long Island 


at ¢ » cost 
uF 
INSTALLED. £4 a | 
> 
LOCK 
levels of gloreless 
Ainsworth Lighting, Inc. 
55A 


¥ 


CONCENTRATED LIGHTING for viewing paintings in New 
York's Whitney Museum is provided by a perimeter 
system of Sola-Ballasted, cool white deluxe fluorescent 


slimlines in 3-tube directional luminaires. Electrical 


Engineer is Harry H. Bond; Lighting Consultant, 


Thomas Smith Kelly, and Architect, Auguste L. Noel. 


Sola Slimline Ballasts Light 
New York's Whitney Museum of Art 


An imaginative use of available lighting compo- 
nents was utilized by the illuminating engineer in 
providing illumination for the Whitney Museum of 
American Art in New York. To the total exclusion 
of daylight, the Whitney lighting consultant specified 
a combination of slimline fluorescent and cold 
cathode lighting. The result is accurate color quality 
preserved in the artwork, and the complete absence 
of highlights, shadows or reflections . . . all inde- 


S O LA BALLASTS 


CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic ond Electrica! Equipment © LIGHTING Fluorescent 
* SOLA ELECTRIC CO., 4633 West 16th Street, Chicege 50, Mlinois, Bishop 2-1414 © NEW YORK 35, 103 E. 
Rittenhouse 6-968 © BOSTON; 272 Centre Street, Newton 58, Mass., 


end Mercury Vooor Lomps 


TRofelgor 6.46464 © PHILADELPHIA: Commercial Trust Bidg 


pendent of outdoor conditions. 


Sola Slimline Ballasts were specified because this 
unusual and exacting lighting installation demanded 
premium performance. 


If you manufacture fixtures, or specify, operate 
or maintain lighting installations, investigate the 
advantages of Sola Fluorescent Ballasts. Write for 
full facts or request a Sola sales engineer to call. 


WRITE FOR BULLETIN 31-FL-165A 


for All Types of 


Bigelow 4.3954 © CLEVELAND 15, 1636 Euclid Ave., PRospect 1.6400 © KANSAS CITY 2, MO., 406 W. 34th St., Jeflerson 4382 © LOS ANGELES 23: 
2198 £. Olympic Bivd., ANgelus 9-943! © TORONTO 9, ONTARIO, 617 Runnymede Ad., Lyndhurst 1654 © Representatives in Other Principol Citins 


DOA 
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You get modern, on-the-job efficiency 


from fluorescent installations equipped with 


CERTIFIED CBM BALLASTS 


Everyone—the architect, fluorescent fixture manu- 
facturer, distributor, electrical contractor and the 
ultimate user—wants fluorescent lighting installations 
to give satisfactory performance. 

The easiest way to be certain of getting top efficiency 
is to insist that all fluorescent fixtures are equipped 


Manufacturers of fluorescent tubes, who know how 
important ballasts are to the proper operation of 
their lamps, recommend and endorse the use of 


CERTIFIED CBM BALLASTS. 


CERTIFIED CBM BALLASTS assure: 
RATED LAMP LIFE @ FULL LIGHT OUTPUT © LONG 


with CERTIFIED CBM BALLASTS. BALLAST LIFE © QUIET, TROUBLE-FREE OPERATION 


Eight of the country's leading manufacturers of ballasts 
make CERTIFIED CBM BALLASTS. Participation in CBM 
is open to any Manufacturer who wishes to qualify. 


Send for free new booklet,’ Why It Pays 
to Use CERTIFIED CBM BALLASTS 
in Fluorescent Lighting Fixtures”. 


Makers of Certified Ballasts for Fluorescent Lighting 
2116 KEITH BLDG., CLEVELAND 15, OHIO 


| 
| 
| 
| 
BALLAST MANUFACTURERS = 


an advertisement from of importance to you: 


When All things are considered, 
the better lighting choice is BENJAMIN! 


BETTER LIGHT REDUCES PATIGUE! 
The seeing comfort provided by “Offi 
cer” lighting units makes this pretty 
miss pleasant all day, and still full of 
pep at closing time. Be wise about em 
ployee morale when choosing office light 
ing ... this free booklet will be helpful 


BETTER LIGHT MEANS BETTER 
GRADES! Millions of kids now get 
higher marks thanks to improved class 
room lighting. Kenjamin “Schoolmas 
ter” lighting units help young eyes see 
better, concentrate longer. Consider 
your achool lighting choice carefully 

this free booklet will be helpful. 


BETTER LIGHT INCREASES THI 
SPEED OF SEEING! Molehill flecks 
look like mountains, eyes react twice as 
fast under the right light. That's how 
Benjamin lighting units help industry 
step up production with fewer rejects 
You, too, can get these benefits this 
free booklet will be helpful 


BETTER LIGHT ADDS APPEAL TO 
MERCHANDISE! He can’t resist biting 
into that luscious-looking apple! Mom 
can't resist buying when goods are 
shown in the most favorable light. No 
matter what you sell, Better Light 
helps you sell more. This free booklet 
will be helpful. 


All these things 
1 Specific 


Whatever you want to improve with Better Lighting, 
you can do it better with Benjamin. Every Benjamin unit 
delivers more-for-your-money performance on all five essen- 


nits for Every 


= 2 Precision Construction tials to Better Lighting. Use coupon for more information. 
' 3 3 Lew Installation Cost Cost 

e 

> 4 Minimum Maintenance Benjamin Electric Mfg. Co., Dept. |, Des Plaines, lil. , 
ver-All Cost Please send me your free Bulletin covering 

‘ 
‘ 5 Lowe h the 5 essentials to Better Lighting of 
make BENJ AM N the li hting! Schools [) Stores Offices Factories 
choice for better 8 1 (Please write name ond oddre margin ) 


LIGHTING EQUIPMENT 


s$o.o Ex THROUGH ELECTRICAL 


a 
a 


